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IN offering this book to our patrons we have endeavored to print only

what we theught would be of interest 1o persons owning or develop-
ing water-power, having omitted much that iz usually zeen Ina book
of this kind.

On opposite page we show cut of our works, devoted exclusively
te the manufacture of the Trump Turbine and Transmitting
Machinery. We build manyv sizes which we do not table, for either high or low heads, and adapted to suit every
condition under which Turbines are used.

Nell*offrire queste catalogo alla nostra clieniela abbiameo precurato di stampare zollanto cidy che noi
crediamo possa. interessare le persone che posseggono o cercano di sfruttare forze idrauliche, ed abbiamo om-
messo molto di quanlo generalmente si trova in pubblicazioni di questo penere.  Le postre officine illustrate
sulla pagina dirimpetto, sono dedicate esclusivamente alla costruzione di turbine Trump e di organi di tras-
missione.  Fabbrichiamo inoltre molbi altri modelli di turbine, per alle e basse cadute, che non sono indicate
nelle nostre tabelle, ma che s prestano pressochi per gualsiaz] condizione, in cuf una turbina pud essere col-
locata. Preghiamo chi ci sorive dlindicare sempre la caduta disponibile e la forza richiesta, ¢, seosi vuole
accoppiare la turbina direttamente a qualche macching, preghiamo indicarci la velocitd che si desidera.

Wi hafva féradlt art framstiilla i denna bolk, endast hvad i thiokt oss kunna vara af intresse {6r egare ogh
anvindare af vattenkraft, och hafva utezlutet mycket, som vanligen frefinnes § bicker af detta slag.

Pi metzatta sidan synes vir fabriksanligpning, hvarest endast tillverkas Trumps torbiner och trans-
mizsionsr. Vi bygga flern storlekar f8r savil higs som laga fall, hvilka kunna anvindas hearhelast turs
biner kunnna placeras, f8rutom de i tabellerna uppgifna.

Wid forfrigninpar bér fallets héjd och den erforderliga kraften uppgitvas, Afvensd hastigheten, om turbinen
ar direlkt kopplad.
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. E have a large foreign trade and have never advertised 1n any foreign
s W country to any extent, having depended upon the sale of one wheel
tn make the sale of another and have had wonderful success. We
print cuts of some foreipn plants run by Trump wheels. We have received
a preat many photos of plants from wvarious parts of the world which we
regret to say, owing to lack of space we are unable to publish. In some of the plants shown we have as
high as 14 wheels in use. Hence our patrons will understand why we have printed this boenk in three lan-
puages, We do noet print lestimenials, bul prefer to refer you direct to parties using our poods.

Richiamiamo 'attenzione dei nostri cortesi lettori sulle illustrazieni di molini e gtabilimenti in varie pari
del mondo, in cui sono impiegate turbine Trump. Per la nostra clientela’ estera quotiamo i prezzl per merce
rosa franco bordo New York, e ¢i faremo un piacere di rispondere ad opni domanda e di fornire disegni delle
turbice che nol polremo raccomiandare come pin adatte alle condizioni speciali designate dai nostri clienti.
Prephiamo indicare sempre 'altezza (in piedi o in metri) del salto disponibile, nonché o forza che =i richiede,
¢, nel passarci ordini, di precisare se si desidera la turbina givante a destra od a sinistra.

Vi hafva en stor afsittning i utlandet och bafva aldrig annonserat dar synnerligen mycket. Wi lita pd
att en forndjd kipare rekommenderar oss till en annan. Dietta, Hr hela hemligheten af war forundransvieda
framgang., Vi reproducera nagra utlindska anliggningar, drifna af Trumps lurbiner. Vi hafva mottagit
manga fotografier af sadana anldggningar fran olika delar af verlden, men sorgliglt nog fro viur stind att hir
Atergifva alla. 1 somliga al de hir framstillda anligzningarna fnnas 1l och mecd 14 af vara turbiner,

——
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M opposile page we show {wo cuts of the Trump Wheel, one a
Standard Wheel and the oiher supplied with our Improved
Waler Cushion, intended to support a heavy weight on top of wheel
shaft, or to carry the wheel under a high head without step. This iz
the only device made that will carry a heavy pressure without wear
or friction.

We also wish to call your special attention to the shape of our
Funner, which is unequalled for low heads; and when placed horizon-
tally will give better results than any Runner on the market.

The siyle gate used on the Trump wheel has been in use for
many years, and will outwear any Cylinder gate built, giving a high efficiency especially at part gate.
They work easily and are therefore readily controlled with Governor,

Sulla pagina qui contro riproduciame due incisioni deila turbina Trump. Una del modello comune, I'alira
munita del nostro perfezienalo perno equilibralore cuscinetto d’acqgua, il quale & stato studiato per equilibrare
una considerevole caduta d'acqua ed un pese all’estremiti dell’albero della turbina verticale ¢ per equilibrare la
spinta laterale di una turbina orizzontale. Il congegno & automatico e agisce da st sotio qualsiasi variabile
condizione. Moi siamo gli unici costruttori di un congepne di tal genere automatico ¢ senza attriti,

T4 motsatta sidan visa vi tva afbildningar af Trumps turbiner, den ena en vanliz turbin och den andra
firsedd med var vatten-{jidring, afsedd att upphiira en stéirre tyngd pd axeln eller att uppbidra hjulet under
hégt fall utan dubb. Denna anordning &r enda siittet ati uppbira tunga vigler utan nbtning eller friktion.
Vart kerafthjul dr offvertriffadt 5r lagt fall. Det gifver bitlre resulial fn pigot bjul 1 marknaden, nir deg
placeras horisontalt.

Padraget, som anvindes for Trumps turbiner, har varit i bruk i manga ar. De halla lingre in nagot
cylindrigkt padrag och gifva higre verkningsgrad, sfirskildt vid delvist padrag,  De opereras litt och idro
derfir Lty paverkade af regulatorn.
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RATFT or suction tubes can be used to an advantage in many lecations,

but usually should not be cver tweniy-fve feet in length. They

must be carefully made so 28 to be perfectly air-tight, should be larger in

diameter at the discharge end and of sufficient length to extend below the

surface of the standing tail water several inches, so as not to admit any

air at the lowest stage of water. The efficiency of a Turbine is often

increased by the use a draft tube but should be set vertically if possible. Tubes set at an angle do not give as
good resulls as if placed vertically.

In molli casi & desiderabile di collocars la turbina ad una certa altezza al disopra del pelo d'acqua del
canale di scarice.  In tali casi il tubo di aspizazione deve prolungarsi alguanto sotto il pels d’acqua di scarico.
1 tubl di aspirazione non devono esser lunghi pit di 8 metri e Vestremiti immersa nel canale di scarico dev'assers
pitt larpa di guella datiacco alla turbina. MNon o'& perdita di forza nell’impiegare tubo di aspirazione e in
molti casi cid riesce di vantagpio, ulilizzandosi tutta la forza disponibile anche guande havel un rigurgilc nel
canale di scarico per effelto di inendazione. T tubi devono perd essere assolutamente a perfetia tenuia d'aria.

Sugtrummer kunna anvindas med [frdel +id manga t05Len, chury man miste halla dem fullstindigt
lufttiita. De bira ej vara Sfver 25 fot (—7. 5 m) linga, och bire nedsittas 4 eller 5 tum (=125 mm) under
adoppsvatinets yia. Vid manga tillfillen ¢ en sugtrumma lmplig, sArskildt niir afloppskanalen dr grund.
Eoniska rir, som dro stirre vid afloppsdelen, 6ka betydlipt turbinens verkningsgrad.  Ar salunda afoppskanalen
grund, bir turbinen sdttas hogt och el koniskt suprde anvindas.
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HE Wier Table shows the amounl of water that will pass
through a Welr board per minute. The cut gives a general

idea of a Weir board and manner of measuring water. The slake,
E, should e uarufu'.'.y leveled with the top of the stake level with
the notch. The table shows the number of cubic feet passing for
gach inch or [raction inch in depth, and for cne inch in width,

ExatPLE.—Say noteh iz 34 inches wide, and water measores 6 inches
from top of stake. Tahle shows that for sach inch in widlh the low
will be 3.60 cubic feet, or for 24 inches width 1344 cubic feot,

La figura qui contro insegna il medo di misurare la portata di piceoli corsi d’acqua e la tabella indica
quanti piedi cubi d'acqua passano al secondo altraverse ad una bocca a stramazzo.

Esempio: Supponiame che la bocoa a stramazzo sia larga 40 pollici (misura inglese} e la profonditi
dell'acqua dalla semmith del palo sla di 6 pollici, Facendo uso della tabella si vedrid che eon § piedi di pro-
fonditd (o altezza) d'zequa passeranno 5,60 piedi cubi per ogni pellice di larghezza della bocea, d'onde per 40
pollici di larghezza, passeranno 5,60 x 40-=224 piedi cubi d'acqua. La sommiti del palo E deve Lrovarsi a livelle
della soglia dello stramazzo e all’incirca un metro a monte della diga come rappresenta la figura.

Weirs tabell pA motsatta sidan visar huru mycket vatten passerar genom en firddmning af en wviss storlek.
Afbildningen gifver en allmiin idé af tillvigapiendet. Staken E biir plaseras si att dess fop 4r 1 jimnhdjd
med triskeln. Tabellen uppgifver hura minga kubikfol passera ffr ett visst djup och f&r en bredd af en tum.

Ex. .l-’lr f':-:;!l'.-:.i:lullinﬁ'l:ﬂ 24" bred och vattnets '|'u'dj:] ofver staken 1:|"'? vigar tabellen etr G6de af 3.6 kubik fot fGr hvarje tums
Lredd, eller for 24" bredd 134.4 hubik fot.
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MANNER OF MEASURING WATER WITH WIER.
(SEE OPPOSITE PAGE)
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UT in a good turbine at the start even if it costs a few dollars
more than a poorer one. A second clase lurbine iz dear at any
price. No owner of water power at the present day can afford to pul
in an inferior wheel. Power iz more valuable today than it was 20
years ago and there is a ready market for all the power that can be
supplied ; at the same time the average volume of water in streams dur-
ing the summer months is less than formerly. So in order lo get all
the power possible it is necessary to use a good turbine.

Per spedizioni marittime all'estero nulla addebitiamo per imballo in gabbie, a meno che le turbine slano
smontate, nel qual caso, fatturiamo il costo reale dell’imballaggio.  Ordinariamente non occorre smontare le
turbine per 1'imbarco, a meno che siano di dimensione pil grande di 357. Le turbine orizzontali, di repola,
devono essere smontate per imbarco, pel che facciamo unleggero addebito addizionale per coprirci unicamente
del costo reale dell’imballaggio,

Le nostre turbine sono costrutte robuste in ogni parie e non vi & pericolo che gualche organo =i rompa
o causi delle noie, guando viene convenientemente montato,

Uppsiitt aldrig annat in en god turbin, Hfven om den skulle vara nidgot dyrare in en dalig. En dalig
turbin ir dyr till hvad pris som helst. Vattenkraft ir mera virdefull nu for tiden &n for en ljugo 4r sedan,
och det finnes bruk for all den kraft, som kan erhdllas. Dessutom ir vattenmiingden i floderna under
sommarmanaderna mindre dn forr.  For att silunda erhdlla s34 mycken kraft som mijligt, bér man anvinda
en god turbin.

—T4—
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HE life of a good turbine under an ordinary head is about 35 years.
The efficiency is mueh lese however after the turbine has been in
vse 10 or 12 years. Every wheel should be overhauled and examined al
least once a year 5o as to see that it is kept tight and there 15 no waste
of water. All runners should be carefully balanced so that they run true
in the case, if not they soon wear the sides of the cazing and oftentimes
waste from 10 to 20 per cent. of the water passing through the gates.
Az a rule a turbine is considered healthy as long as it continues to
revolve, No other machine gets as little care.

Per alte cadute e per scopi speciali occorre generalmentie costrurre in ogni caso una furbina atta ad
agire ad una velocitd prefissa e sotto una data caduta, specialmente quando trattisi di azionare dei Generatori
elettrici, e, in genere, qualsiasi altra macchina con accoppiamento diretto. Vi & sempre una certa velocitd che
una turbina dovrebbe manteners per dare il suo massimo rendimento. Se la turbina aumenta o diminuizce la
velocitd per la quale fu costrutta, vi sard perdita di forza e di rendimento. E nostra specialiti di fornire
turbine speciali per welocitd prescritte adatte alle varie condizioni.

En god turbin varar under medelhbga fall ungefir 25 ar. Dock forminskas verkningsgraden betydligt,
sedan turbinen anvindts i tio eller tolf 4r.  Hvarje turbin bir noga undersiikas Atminstone en gdng om aret, for
alt vara siker pi att den ir tit och att ingen forlust af vatten forsigkommer. Krafthjulet bir omsorgsfullt
balanseras, 83 att det loper ritt 1 turbinhuset och ef niter pa sidorna.

i
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URINC the past 20 years turbines of the herizontal style have come

intg general use; previous to that time almost all turbines installed
were of the vertical type.  The fact iz, a vertical turbine will give a higher
efficiency than one placed horizontally, but when you transmit the power
throuph bevel gearing the loss is much greater than the difference in effic-
iency between the vertical and horizoatal style.  Under low heads, how-
ever, il iz necessary o use vertical tutrbines, as the conditions are usually
such that it is impractical to use 2 horizontal one. Where a small amount
of power ig required ender a high head, it is economy to use a wvertical
turbine and transmit the power with guarter-twist belt

Spesso & desiderabile conoscere guale forza potrd sviluppare una turbina -sotto una caduta magpgiore di
guella indicata nella tabella.  La sepuente regela & applicabile o qualungue tipo di turbina: 4 volte la cadula
di 8 volte la forza usando dopplo volume d’acqua e raddopiande il numero di giri per minuto.

Esempio: Cuale forza dard la nostra turbing di 30" solto 16 meiri di caduia? Riferendoci alla tabella
vediamo che guesta turbina sotte § di 16 metri, cicé sotto 4 metri di caduta di 100, § HP smaltendo 2386
litri d’acqua per secondo ad una velocitd di 159 girl al 1°. Dunque sotto 16 metri di eadula gquesta turbina
darh 8 volte la forza, cioe 804, 8 HP, smaltendo 4772 litri per secondo alla velocith di 318 giri.

Under de senaste tjuge aren hafva horisontala turbiner komimit mer och mer 1 bruk. Fore denns tid voro
niistan alla turhiner af den vertikala fypen. Falttum dr, att en vertikal turbin gifver stérre verkningsgrad
#n en horisontal. Men &fverfir man kraften genom kugghiul, blifver fdrlusten stdere 3n skilnaden i verknings-
graden mellan den vertikala och den horisentala typen.



Our Type of Harness and diearing

—19—




E AIM to keep our turbines up to date in every parlicular, as well

Y 'b‘ as appliances connected with the development of water power.
Cur specialties are all new; we offer no old style or antiquated devices
to our customers and our harness, bridgetress, journal box patierns, etc.,
are always of the latest design, Our relief and gate valves, hoisting
rearing, wicket valves, eic., are excelled by none. We do not build
small relief valves—nothing smaller than 24 inches nor larger than 48
inches in diameter. If you wish any specialty connected with the
; development of water power, write us, describing what you wish, and
we will sobmii plans for your approval.

La robustezza & uno dei pill importanti requisiti di una turbina, specialmente pel nostri clienti in paesi
esteri; percid noi dovremmo sempre essere informati riguardo alla caduta sotto cui la turbina deve funzionare.
Per alte cadute i distributori, segmento, pignone e collegamenti del distributore sono di bronzo. Le ruole
giranti delle nostre turbine, tanto per alte come per basse cadute, sono costrutte colle pale di acciaio fucinato, ¢
sosteniamo che guesta costruzione & la migliore. Le pale di ghisa impiegate ordinariamente sono fragili o
quando avviene che se ne rompa una, questa generalmente cagiona la retiura di molte altre.

Vi bem&da oss att gora vara turbiner fullt moderna i alla detaljer. Inga gammalmodiga konstrukiioner
forefinnas.  Alla wira {illverkningar fér att iillpodogbra vattenkraft iro konstruerade efter de nyaste ideer.
Vara sikerbets—och padrags—ventiler, padragsanordningar, ete., fro foririfiga. Vi tillverka inga smd
sikerhets-ventiler, inga mindre dn 24 tum, och inga stdrre &n 48 tum | diameter.

g
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NE of the most difficult parts to replace on a turbine iz the siep
O or pivot on which the runner revolves.  Under a low head, steps give
but little trouble on any turbine, under heads of 20 feet and over they
give more or less trouble, but under higher heads unless an extra thrust
bearing is used much trouble is caused, especially when heavy gearing
is carried on top of turbine shaft. We build two styles of Water
Cushions, one for low or medium heads, the other for high heads. Low
head cushions carry three-fourths of the weight; high head cushions
carty all the weight without the use of a central step.

Write us for particulars.

Uno degl: orgam che spesso causano gravi inconvenienti in una turbina, sotto un’alta caduta & il pernc
d'appoggio in legno duro o perno di sospensione che sostiene la girante 1 il rinnove di questo perno di legno causa
molta spesa, interruzioni di lavoro, e disturbi, i quali vengono evitati coll'wso del nostro perfezionato
cuscinetto d’acqua, o congegno di equilibrio brevettato, il quale sopporta il peso senza usura o frizione, e, sotto
alte cadute, eliminn completamente 'impiego del perno di legno.  Sotto basse cadute il perno d’appoggio in
legno, non di luogo a inconvenienti gravi, perché la pressione dell’acqua non & sufficiente per cauzare un'usura
eccessiva.

En af de svaraste delarma i en turbin att ombyta &r tappen, pa hvilken lrafthjulet 1&per. Tinder lapgt fall
gifver denna blott f8ga besvir 1 hvilka som helst turbiner, men for fall af 15 fot och dervtéfver firefinnes alitid
mer eller mindre oligenhet genom notning, sirskildt ndr tunga kugghjul uppbiras af turbinaxeln. Wi bygga tva
slags vattenfifidringar, en fir liga och medelhiga fall och en for higa fall.

—p

i e



Elewrie SManon, Hicliba, Haly

=



HERE wheels are placed under high heads and the water carried in
W a long pipe, a relief-valve should be used to take care of any sudden
increase of pressure. Sometimes air-chambers are used but they are not
reliable, The relief-valve should be constructed of sufficient capacity
to allow water enough to escape instantly, so as to relieve any sudden
strain on piping or wheel casing and should be designed so that it can be
closed quickly, so as to waste as little water as possible. We build Valves
for this purpose which are carefully tested to the required pressure,

Pei nostri clienti esteri possiamo segnare i prezzi per merce resa franco bordo vapore nel porto di mare
pilt prossimo al luogo di destinazione. Per le turbine che dobbiamo spedire franche a destino, richiediama
sempre & dell’importo anticipato, siccome dobbiamo sborsare in precedenza il nolo transoceanico. Tuttavia le
tariiffe maritlime sono melio basse. Salvo prescrizioni contrarie, tzite le spedizioni per V'estero sono da noi
consegnate franco bordo vapore New York,

Nir turbiner dro plaserade under hégt fall och vatinet foires i en ling springtrumma, bér en sikerhets-
ventil anvindas Fr att utjimna en allt for hastig dkning af tryckel. Stundom anvindas luftlklocker, men de
dro icke pilitliga.  Sikerhetsventilen bér vara konstruerad tillrickligl stor for att tilldita nog vatten att Sgonb-
lickligen afgd, men bor samtidigt vara si konstruerad att den stinges forl, och ej tdar for mycket med vattnet.

oy, -
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UR Wheels are tabled at 80 per cent. elficiency and they give
it: in other words, we puarantee our Wheels lo give their
tabled power and 1o be well built in every particular.

We use forged zteel buckets and forged iron shafts on all sizes
of Wheels,

Our High Grade Turbines are especially constructed for High
Heads, having Bronze Gates, Segments, Pinions and Gate connec-
tiong, We balance all Runners earefully, in fact, we claim lo
build the strongest and most efficient Runner on the market. We
do not print testimenials but will refer you to parties using our wheels under conditions similar to yours.
Write us fully giving head wheel is to be placed under and amount of power Tequired.

Le nostre tabelle indicanc la forza delle turbine calecoluta in base ad un rendiments dell’800, Tale iorza
noi garantiame per tutte le nostre turbine verticali, che smal Hiseonn i1 volume d'acqua Il‘a[ll‘hl‘-'? mente indicato
nelle tavele. Le turbine di grande portata ad asse orizzontale dinno un rendimento del Gcf inferiore a quello
delle turbine verticali, Le nostre turbine orizzontali “HIGH GRADE' specialmente costru tl,:, per alte cadute,
dinno un rendimento pid allo che le turbine orizzontali di grande capaeiti. Non vi sono turbine né verticali,
at orizzontali che diano un maggior rendimento.  Le pale, in tutte le nostre Lurbine, sono di accialo fueinata,

Vara turbiner uppgifvas i tabellerna for 80 proc. verkningsgrad. Vi garantera vara turbiner att gifva den
kraft tabellerna upppifva, De fro vil bygpda i alla hiinseenden. Skoflarna dro af smidt stal och smidda
jirnaxlar anvindas for alla vira turbiner.

Vara bista turbiner iro sirskildt bygeda for hiigt fall.  De hafea pddrag, segment, kugghjul och padragsl-
Ankar afbrons, Vi balansera vira turbiner omsorgsfullt. Vi pasta pd det bestimdaste, att vi bygga det star-
kaste och mest effekiiva krafthjul i marknaden. Wi trycka inga intyg, men vilja hinvisa till anvindare at
turbiner for liknande fndamal. Tillskrif oss!
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TABLES SHOWING POWER AND SPEED OF OUR STANDARD TRUMP TURBINES.
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TABLES SHOWING POWER AND SPEED OF OUR STANDARD TRUMP TURBINES,
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TABLES OF OUR S>ALL CAPACITY TURBINEGS FOR HIGH HEADS. WE ALSC BUILD SPECIAL

TURBIMNES
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TABLEs OF OUR SMALL CAPACITY TURBIMNES FOR HIGH HEADS. WE ALSO BUILD SPECIAL TURDINES TO GIVE SPEED
AND POWER YOU REQUIRE UNDER ANY HEAD FRRONM 30 TO 58 FEET,
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“}"E plaim for our Herizental Turbine a better efciency than can

be given by any other Turbine. You may ask why.and we refer
| you to the eut of our Runner en page 7, in which you will observe that
¥ we have o broad discharge and a very shallow wheel, measuring below
the gate-line,

Having but little center discharge, the waler in leaving the wheel
iz out of the way and is not wallowed arcund the shafl asis the case
in many other large capacity Turbines. It isa well-known fact that
cenier discharge Turbines give very poor resulis when placed hori-
zontally, Again, we claim the shape of our Runner gives direction to the water as it discharges. The
discharge covers a large area, and as we use elbows of ample size thers iz no clogging, the water leaving
the Turbine at a comparatively low velocity.

Foi dichiariamo e sostaniamo che le nostre turbine orizzontali dianno a piens carico un rendimento pio alto
di gqualungque altra turbina,  La speciale cosiruzione della girante o ruct: mobile avente un ampio scarico,
permette all’acgua di uscire dalla turbina, senz’essere portata atlorno all’asse come guceede nelle turbine a
scarico centrale ; infatti acqua abbandona la turbing con una velocith minore che in qualungue alira di simile
capacitd, Il rendimento di una turbina orizzontale di grande portata & del 57 inferiere a quello di una turbina
verticale della medesima polenza.

Vi pdstd alt wira turbiner gifva higre verkningsgrad an andra furbiner. Iletta pi prund af krafthiolets
konstruktion, som dr lapl ock har rymligt aflopp.

[ vara furbiner finnes foga aflopp inat axeln.  Vabinet lemnar turbinen pa ett fritt sdit, och fbres ej rundt
ikring axeln, som fallet dr vid manpa andra stiree turbiner,  Det dr elt kindt faktum, att turbiner med dytikl
aflopp gifva myclet daliga resultat, nir de uppstillas horisontalt. Skoflarna i vara turbiner gifva 4l
riita riginingen,

vatlaet den




E manuiacture large size gate valves for use in con-

W nection with cur high head turbines. The cut shown
was taken from photo of a 7 £t valve. All of our large valves
have a by-pass of ample size, hence but little power is required
to open and close the main valve. We use bronze screw and
. nut on all sizes and we use bronze face on bolh seat and gate.

We also manufacture gate gearing for wooden head-gates and

wicket gates t0 be uszed in connection with same. A wicket gate in a wooden head gate accomplishes the same

purpose as a by-pass valve on a large iron gate valve.

Fabbrichiamo pure molti articoli speciali usati negl’impianti di turbine, per es.; wvalvole a farfalla,
saracinesche, distributori, paratoje ¢ meccanismi o congegni per la loro manovra, ¢ in gencrale qualungue
accessorio per questo genere di impianti, eceetio i Regolatori.  Consideriamo la costruzione di guesti apparecchi
come un ramo separato e preferiamo che | nostri Clienti 1i acquistino direttamente dai costrutiori specialisti,
Moi forniremo lorg tulti quei dati che essi ¢i chiederanno relativi alle nostre turbine.

Vi tillverka stora pidragsventiler att anviindas wvid vara turbiner for higa fall. Bilden wvisar en sjufots
ventil., Alla vara stora ventiler hafva en sidventil af tillrAcklip storlek, si att blott f8ga kraft behifves
for att dppna och stinga hufvudventilen. Vi anviinda for alla storlekar skrufvar och mutirar af brons och
anliggeytorna ro af brons bade pid ventilen och i sdtet. Wi tillverka likaledes kuggancordningar, ete., for

padrag af tri.
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M opposite page we show Pulp Grinder driven by Vertical
O turhine with stone attached direct to top of turbine shaft.
Diriving the Pulp Stones in this way may seem rather out of place
in this country, while in Norway and Sweden a great many Pulp
Mills are driven in thiz manner. We have sold quite a number
of wheels for this purpose, carrying the weight of the stone,
tagether with the thrust of the turbing, on our Improved Water
Cushion, and they have given the best of satisiaction.

Char Waler Cushion is the only device on the market by
which the weight can be carried antomatically.  No matter what
the gate-opening on the turbine may be, the Cushion adjnsts itzelf ingtantly 1o the conditions.  Formerly, whers
Grrinders were driven in this manner, the weight was carried on FFriction Eollers, which were iroublesome and

required constant altention. =

Sulla pagina qui contro diame 1'illustrazione di una sfibratrice per macinare polpa di legne per la fablei-
cazione della carta, Tl lepno viene sfibrato comprimendelo contro una macina in pietra, girante alla velocitd
di 200 giri per minuto, & continuamente lavato da una corrente d’acqua che ne asporta la parte sfibrata. T nostri
lebiori italiani non avranno forse molia esperienza di questo genere di lavoro.  Per contre, nella Svezia ¢ Nor-
vegia sono largamente in uso le sfibratrici comandate in questo modo.

Moi facciame sopposiare il peso della macina (cirea 2500 Kg.) insieme cel peso dell’acqua dal nostro
perfezionato congegmo ¢equilibric senza usura o frizione.

T4 motsatta sidan visa vi en defibrdr, som drifves direkt af en vertikal turbin. Detta st att fista stenen
pi turbinaxeln anvindes ritt mycket i Sverige och Norge. 1 dylika fall upplaga vi biade tryclket af turbinen
och vigten al stensn genom var patenterade vattenfifidring, hvilken anoréning synes gifva fullkomlig tillfreds-
stillelse, Denna anerdning ir den enda i marknaden farekommande, som kan bira vigten automatiskt, Huru
myckel padraget #in Gppnas, instiller sig skifvan, som den bir. Niir defibrirer voro drifna pd detln sitt firr
i tiden, uppbars vigten af friltionsrullar, hvilka voro besvirliga och fordrade stindig fillsyn.

—
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OR a small power with medium head there is no betier Hori-
F zontal arranpement than that shown on opposite page, Our
Single Wheels on draft-chest have no equal.  Where wheels of ihis
stvle are supplied with Water-Cushion, which takes careof all end-
thrust perfecily without wear or frietion, there is no power lost
from friction, as iz the case whers wonden thrust bearings are uged.  The Cushion s automalic under all con-
disions, full or part gate, and when you consider the amount of power lost by friction where bevel gearing
iz used to transmit the power from a Vertical turbine, it will be seen that a Single Horizontal wheel for a
medium head is much more desirable than a Vertical ; in fact, the first cost will not exceed that of a Vertical
wheel, gears and shalting.

Per piccole forze sotlo medie cadute non vi é disposizione orizzontale migliore di quella illustrala sulla
napina dirimpetto.  Le nostre turbine semplici, con tubo d'aspirazione a gomito, sono provviste del nostro
perfezionato congegne equilibratore, cosicch® non vi @ movimento 4 spinta sull'azse, nit vi & a temere vsura o
frizione. Una turbina disposta in questo mode, did un rendimento tanto alto, come se installata in camera di
aceciain, e, dove si eguilibra la spinta, come noi facciamo col nostre perfezionato cuscinetto, non vi ¢ perdita di
forza. Il congegno ¢ automatico solic qualungue condizione, sia 2 piena che a parziale apertura di registro.

For lagt fall och liten kraft finnes inpen bittre horisontal anordning dn den, som visas pd motsatta sidan.
Vara enkla turbiner med vattenfjiidring, som upptager allt sidlryck utan nétning eller friktion, forlora ingen
kraft genom Iriktion, som fallet ir nir stBdlager med triskifvor anvindas. Birskifvan verkar fullt automa-
skt wvid [ullt eller delvist padrazg, Nir man tager i betraktande all den kraft, som férloras genom friktion,
niir kugghjul anvindas att férmedla kraften fran en vertikal turbin, ser man tydligen atl en enkel horisontal
turbin #r mycket fordelaktigare. Eit faktum Ze. att den firsta kestnaden dr ¢f sd stor som [Gr en vertikal
terbin med kugghjul och axlar.

—T—
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STEEL SHAFTIMNG
HORSE POWER OF LINE SHAFTS
Bearings Every Eight Feet
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METRIC TABLE OF STANDARD TRUMP TURBINES SHOWING HEAD AND OUANTITY OF WATER USED,
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E btuild Vertical Penstocks, or Cases, for all sizes of wheels, and,
W where required, we artach barness to the top of casing to carry the
euring, jaclke-shaft, etc.  Where vertical wheels are placed under high
headsthere iz always more or less loss from leakage when wheels are placed
in wocden penstocks. It is always better to use a'steel penstock where
the head exceeds 30 feet. Penstocks for the larger sizes of Turbines have
cast iron heads and sheet steel sides. For the smaller sizes we use casl
iron Globe Cases, with removable plate on top, so that the wheel can be
placed in position after the penstock is sel in place.  Our larger Penstocks
have large Manholes on the side to give access to the wheel and have
removable Plate on top so the wheel can be taken out without disturbing
the supply pipe.

Allorch s’impiantano in camere libere turbine ad asse verticale sotto cadute maggiori di 15 piedi [eirca 5
metri), & meglio collocarle in pozzi metallici o in muratura, poich® rimengono cosi evitate le perdile cagionate
da fughe, che facilmente avvengono quando si[a uzo di camere in legno.  Sone pure raccomandabili le camere
costratie in pietrame. Daove per I'aspirazicoe sifa uso di fubazioni o condette, la turbina pud essere collocata
a 15 o 20 piedi {6-7 metri) sopra il pelo d’acnua del canale di scarico. L’impiego dei tubi di conduttura di
aspirazions, comunemente deili di scarico, non capiona alcuna perdita, ma per essere effcaci i tubi devono
esgere o perfetia tenuta d’aria.

Vi bygea vertikala turbinhus & alla turbinstorlekar, och plasera —om s fordras—en stdllning ofvanpa, fir
2it uppbira ";:Jgghjutcn, hufvadaxeln, ete. On vertikala turbiner plaseras vncder hipe fall, forefinnes alltid mer
eller mindre forlust genom ldckning.  SArskildl & delia Iallel dd trizumpar anvindas. Ar fallet Biver 15 fot
(«=4.5 m) bir man alliid anviinda turbinhus af stil. Turbinhuzen f&r stirre turbiner haiva Ofre delen al
riutjirn och sidorna af stalplét. For de mindre storlekame anviinda vi klotformade hus af gjutjirn, forsedda
med lock, si ail turbinhuset kan uppsiittas innan turbinen plaseras dari.

ER
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HE cut on opposite page shows the most efficient manner of
driving a Generator (using a Horizontal turbine) coupling
direct to turbine shaft. Sometimes it is necessary to use a pair of
wheels, but where the power and speed required can be given by a
Single wheel it iz more satisfactory, especially where the endthrust
can be taken care of by Water Cushion, as there iz absolutely no end movement of the shaft where this
device is used ; hence rigid face couplings can be used for connecting generator and turbine shaft.
Another advantage in favor of Single Wheelsis that you have but half the number of parts ina Single wheel
that you have in a pair, hence the liability to break-down is reduced one-hall.

La maggior parte delle grandi stazioni centrali idroelettriche sono oggidl comandate come illustrato =ulla
pagina qui contro, ciol con generatore direitamente accoppiato sull’asse della turbina. Si evita cosi ogni
perdita per trasmissione della forza dalla turbina al generatore e, dove viene adottato il nostro perfezionato
congegno d’equilibrio, non vi & assolutamente movimento di spinta sull’asse del generatore. L'uso di una
furbina semplice, a preferenza di una coppia di turbine, offre il vantaggio di avere soltanto la mela di parti
(organi) da sorvegliare, quindi la possibilitd di guasti & ridotta a meti.  Impiegando due turbine caletlale
su di un asse unico, Ia spinta assiale diminuisce pil 0 meno, ma non la i evita mai totalmente.

Bilden pi motsatta sidan visar det limpligaste sittet att drifva en generator, genom att anvinda en
horisontal turbin och koppla direkt till turbinaxeln, Ofta dr det nidviindigt att anviinda ett par hjul ; men kan
kraften och hastigheten erhallas genom en enkel turbin, dr detta mera tillfredssidllande, synnerligast ndr sidlr-
ycket kan upptagas genom vattentryck. Di forefinnes abselut ingen lingdforskjutning af axeln. En annan
férdel med enkla hjul dr den, att endast hiilften sa minga delar finnas som i ett par, hvarigenom risken for bry-
tning &r just hiliten s& stor.

—i—
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N opposite page we show turbine driving Pulp Grinder direct
O Where Grinders are driven in this manner using Single Wheels
it iz preferable io comnect the Grinder to the discharge or elbow end
of turbine caszing, bringing the discharge pipe nearer the cenler of
the wheel frame, thus making the wheel accessible from the opposite
head. BSeveral Grinders can be placed in a line if necessary. Our
Tables may oot show Wheels making the number of revolutions
required.  You should bear in mind, however, that we build Special
wheels to suit the wvarious conditions as to power and speed.
Always state what power you wish and give number of revolutions
required and head wheel is to be placed under.

Sulla pagina dirimpetto & illustrata la nostra turbina orizzontale semplice, azionante una sfibratrice o mac-
china a sfibrare legno, riducendolo in polpa, colla quale si fabbrica la carta. TLa maggior parte delle sfibratrici
da legno, uzate nelle cartiere degli Stati Uniti, sono del tipo orizzontale e comandate come mostra incisione.
Opgni macina assorbe 200 o 300 HF e le turbjne devono essere cosiruite per una velocitd di cirea 200 giri al
minuto 1*.  Dove si pud & preferibile di usare una turbina semplice piuttosto che due turbine accoppiate. Noi
fabbrichiamo turbine speciali adatte per le varie condizioni di forza e veloriti.

A motsatta sida visa vien turbin, som drifver en defibriie direkr. Nir defibrirer ro drifna pa detta sitt
af enkla hjul, 4t det fordelaltigt att koppla dem pd turbinhusets afloppssida. Hirigenom fis afloppsriire;
nirmare midtpunkten af ramen, och man kan litt komma it krafthjulet frin andra sidan. Flera defibriirer
kunna plaseras i linie, om sa Jr erforderligt. Vira tabeller visa mihiinda ej det erforderliga omloppstalet, man
vi fista uppmirksamheten pa att vi Gygea sirskilda torbiner, hvilka gifva den erforderliga kraften och
hastigheten.
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TIR large Turbines are the most powerful built and are egpecially
adapted to low and medium heads. There iz no wheel on the
market that will give as much power as our 66-inch, and when you con-
sider that this wheel under ten feet head actually gives 327 horse-power,
you can see that our claim of building the most powerful Turbine in the
world is realized. We make no claim that we cannot fulfill and our
wheels show by actual test more power than they are labled to give.
The peculiar shape of our runner allows a larpe discharge of water at
a low velocity hence does not clog in back water.

Te nostre turbine Modello sono le pid rebustamente costrubie ¢ sono adatte per basse ¢ medie cadute,
Won vl & altra, turbina sul mercato che sviluppl tanta forza quanto 1a nostra Madello di 66" e, se si considera
che questa turbina da 712 HP, sotte una caduta di 5 metri, si deve riconoscere dimoestrala la nostra asserzione
di essere noi i costruttori della pift potente turbina del mondo. Men facciame assercioni, che non possiamo
eocteners, Le nostre furbine attvalmente danno maggior forza che non sia indicato sulle tabelle, ¢ ancor
sosteniamo che le nostre ruote ¢ HIGH GRADE™ per alte cadute, sono impareggiabili, sia per robustezza, che
per durata e rendimento.

Vira stora turbiner iro de kraftigast bygeda, och dro sdrskildl imnade for laga och medelnopga fall.  Del
finnes ingen turbin | marknaden af samma storlek som utvecklar sd mycken lrafl, som var 66 tums turbin,  Nir
man betanker att detta hjul under 10 fots fall (=3 m) verkligen gifver 327 histlkrafter, kan man tydligen se
att vart pastdende — att vi bypea den mest kralifulla turbin i verlden — r ett faktum. Vi lofva ¢f, hvad vie]
lunna std for. Genom verlkliga prof har det bevisats, att vara turbiner gifva mera kraft dn hvad vi 1 labellerma

uppgilva,
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TABLE SHOWING DISCHARGE OF WATER UNDER VARIOUS HEADS.
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N another page we speak of carrying heavy weights on top of
Turbine shaft. The cut on opposite page is reproduced from
phetograph of an electric light station in Sweden, where the generators
are connected direct to top of Turbine shaft. We are driving several
plants of this kind in foreign countries where this style of generator is
largely used. The penerators in the cut referred to are driven by 36
inch Trump wheels. We have wheels as large as 61 inches driving
generators in the same manner. Where wheels are placed under high
heads a much higher speed can be obtained ; hence the cost of generator will be much less. We claim this to
be the most simple and economical way to drive a generator where the conditions are favorable as tospeed and
power. The first cost is less than where Horizontal Turbines are used and we will guarantee the results.

L'incisione qui di fronte, tratta da una fotografia d’un impianto in Isvezia, azionato da turbine Trump,
rappresenta dei generatori calettati sull’estremitd d’un albero di turbina ad asse verticale. Dove la caduta & el
sufficiente altezza si pud ottenere un’alta velocitd, e, col nostro congegno equilibratore, il peso o pressione
dell’acqua viene sopportata senza alcuna usura o attrito. Diamo pilt avanti illustraziene del disco equilib.
ratore, e sosteniamo essere questo il solo mezzo pratico di sopportare considerevoli pressioni sull’albero della
turbina ; esso & assolutamente automatico, qualunque sia il grado d'apertura del distributdre della turbina.

P4 annat stille afhandla vi, huru tunga vigter kunna uppbiiras af turbin-axeln. P motsatta sidan visa vi
en elekirisk belysningsanliggning i Sverige, hvarest generatdrerna iro direkt drifna. Vi drifva dtskilliga
anliggningar af detta slag i utlandet, hvarest denna typ af generatorer anviindes mycket. Dynamomaskinerna
: ofvan anférda bild %ro drifna af 56 tums Trump-turbiner. Vi hafva dfven turbiner si stora som 61 tum i
diameter, hvilka drifva generatorer pi samma sitt.  Ar fallet higt, erhalles mycket stérre hastighet och kost-
naden af generatorn blifver silunda mycket mindre.



Korberg's Electrlsks, Kerrgridvan, Sweden
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UR PATENTED HIGH HEAD SCROLL TYPE TURBINES are
O without doubt the most efficient and durable boilt in this country and
are equal in every respect to the Swiss Scroll Type.  In addition 1o

the scroll top which vou will find illustrated on ancther page, we call your
ezpecial attention 1o our patented GATE OPERATING MECHANISM which
is different from that used on any cther turhine. It is durable heyond question

and works casily under any head, has no link conneetions or halts 1o become

loose and give trouble, hur is a mechanism that will last during the life of
the twrhine without repairs, requiring no attention whatever.  The gates and all pate pperating mechanizm of this class
of turbines are made of bronze ; any gate can be removed in a few minutes without the use of any special wala—this

we consider a very important frature.

Ancther important Teature is our improved patented WATER CUSHION which we use on all single turhines hoth
for hizh and medium heads.  This Cushion takes care of all endthrust without wear and practically withour friction; no
wooden thrust bearings arc.used on any of our single turbines, we depend solely upon the Water Cushion which is
not an untried device, hundreds of them being in use and giving the best of satislaction, o matter what the gate opening

may be or what type of governor is used the cushion can never come in contact with its seat, therefore there i3 no wesr,

On all horizontal wrhines we use the dynamo, ring-oiling ball and socket type of hearings, all filled with first-class

habbitt peined to place and bored accurately to fit shaft,

These turbines are absolutely noiseless and work perfectly steady and smooth even under the highest heads, and

he runners being perfectly balanced there is no vibration,

We build turbines 1o suit the conditions under which they are placed, to use the quantity of water at hand and
L give the number of revolutions required by the generator or wther 1'n::r.|‘:1'nr:r}'. and we make a RE'IE‘I!ZiﬁlT}-' of Tauilding

turbines of all capacitics and speeds to suit various conditions,

—51l=



i

High Head scredl ‘Pype “Turbine



ORIZONTAL wheels for low or medium heads are usually
H placed on draft chests and erected in open penstocks, which
can either be built of timber, stone or conerele.  Wheels set in this
manner give as good tesults as if placed in steel casing and are
much less expensive.  This style of wheel can be sel under heads as
high as thirty feet and by using a d-aft tube fifteen feet long, the pen-
stock need only carry a pressure of fifteen feet head, the remaining
head being obtained by the use of the draft tube,

Our small wheels are placed on draft chests made of ecast iren.
Wheels larger and including 23-inch are placed on draft chests made partly of steel plate, the lower half of the
chest being made of steel plate while the upper or removable hall is made of cast iron, with adjustable table
bearing in center adjustable from the outside.

Le furbine orizzomtali per medie ¢ basse cadute sono generalmente montiate su Lubi di aspirazione a
pomito, come illustrato sulla pagina qui di fiance. (hzesti gomiti possono venir pol eolloeati in una camera
libera costrutta in legno, in muratura o in calcestruzzo. In questo mode le turbine possono venir collocate
sotte cadute fine di 10 metri facendo uso di tubi di :.l.*ipimric.:r:n' colleganti la turbina all’acqua di sca,riccu di sotio,
Le nostre burbine piccole sono montate su tubi a gomite 47 aspirazione in ghisa, quelle grandi, su gom] i costrutti
in lamicra d’acciaio con coperchic di ghisa amovibile.

Horisontala turbiner fir laga eller medelhbpga fall &ro vanligen plaserade pd sugtrummer och uppsatia i
sumpar af Limmer eller sten. Turbiner plaserade pa detla siitt, gifva lika goda resultal, sam vore de plaserade
i stalhus, och Hro mycket billigare.  Dylika turbiner kunna plaseras under dnda till 30 fols (=9.15 m.) fall.
Anvinder man en sugtrumma 13 fot (=4.5 m.) ling, behdfver sumpen endasl upphiira ett trycl af 15 fots fall.
Aterstoden af fallels kraft erhilles al sugirumman,

"
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PEAKING of low heads, the cut of drawing on opposite
S page shows three of our larger Turbines, 61, 56 and 44
inch, working under probably a lower head than any similar
capacity Turbines in the world. These wheels are running in
Ttaly, and our customer writes us that they are giving good
results under a head as low as 26 inches, The cul iz repro-
duced from an Italian drawing.

Should any of our customers be inlerested in low heads, we
would be pleased to send them a reproduction of our customer's
letter,

In order to have sufficient depth of water to cover the Turbines properly, it was necessary to set the wheels
considerably below the level of the tail water. The drawing shows normal low water level.

Sulla pagina qui contro ripreduciamo disegno d'impianto di tre grandi turbine Trump di 44, 56 e 61 pollici,
in Ttalia. ©Ouesto disegno ci fu fornito dal nostro cliente italiano per mostrare le condiziont in eui le turbine
sarebbero state collocate ; si osservi che esse sono disposte sotto il livello dell’acqua nel canale di scarico. 11
nostro cliente serive che le turbine dinno buoni risultati sotto una caduota di soli 26 (m. 0,67). B per noi
dubbio che vi possa essere nel mondeo altra turbina di capacith press’a poco uguale e collocata sotto una caduta
cosi bassa.

Afven fir ytterst laga fall kunna vara turbiner anvindas., Pa motsatta sidan visas trenne turbiner, 61,56
ach 44 tum i diameter, hvilka drifvas af ett mahinda ligre fall dn turbiner af liknande storlel annorstides i
verlden. De #ro uppstillda i Italien och gifva goda resultat dfven £5r ett fall =i lagl som 25 tum (660 m. m.}
Afbildningen fir frin en italiensk ritning,

Bl
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Il manufacture Horlzonlal Wheels in pairs where the power and spesd
'q' 'f' required canncl be given with a single wheel.

The pair of wheels in steel casing, shown on opposite page, iz from
photo of a pair of our 48 inch wheels. A pair of Turbines of this size require
a very large casing, being as large as can be shipped on the cars. Larger
sizes are shipped in sections, the cases being riveted up on the ground where
tney are installed.

We alse manufacture Horizontal Wheels as above, made to operate
independently, so either one, or both, can be operated al one time, as the
case may require, each wheel being supplied with an independent gate
rigging. Where the wheels are required to be operated independently, each wheel is supplied with water-cushion.

Dove le condizioni sono tali che una turbina semplice non fornirebbe la forza richiesta collochiamo ung
coppia di turbine in una camera unica—come rappresentato nella pagina qui contro.  Llincisions & ricavata da
una folografia di una coppia di nostre turbine di 48",  Ove occorra, possiamo disporres le turhine cperanti indi-
pendentemente in modo che se ne pud far funzionare una sols, oppure entrambe contemporaneamente, opni fur-
bina essendo munita di mececanismo distributore indipendente.

Vi tillverka horisontala turbiner i par, niir den erforderliga krafien och hastigheten icke kunna erhallas
medelsl eit enda par.

Pd motsatta sidan visa vi en fotografi af ett'par turbiner af 48 tums diameter i stilhus,  Eit par turbiner af
deana storlek fordra sd storthus, som Limpligen kan forslas pa en jernvigsvapn. Stirre storlekar sindas i
delar, och hopritas pa platsen dir de skola uppstillas.

Vi tillverka ffven horisontala turbiner som ofvan ndimda med sjilfstindiga padrag, si att antingen en eller
bidda kunna [as all operera.
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HERE a large amount of power iz required under a medium

or low head, it iz often advisable to use several pairs of

wheels on draft-chests to obtain results. This iz especially the

case where a high zpeed is required, together with a large amount of

power.  In order to get the speed it is necessary to use a small

diameter Turbine and to get the tequired power it becomes necessary
to uze several pairs in a line,

The cut on opposite page shows two pairina line.  Often three or
more pairs are used. Where a long line is used it is very important
to see that the wheels are kept perfectly in line, or a large amount of
the power will be lost.

Cuando si richiede una grande forza sotto una cadula media, & spesso consigliabile Pimplego di pitt turbine
accoppiate sul medesimo asse, e cid specialmente quando s'intende ottenere una forte velocith e una grande forza
sotto una media caduta.,  L'illustrazione qui contro mostra due copple di turbine sul medesimo asse.  Tn molti
casi vengono impiegate tre o pili coppie di turbine per ottenere il risultalo richiesto. Il rendimento delle
turbine installate in questo modo & tanto grande come se esse fossero installate in camere di acciaio.

Nir stor kraft erfordras under lagt eller medelhiigt fall, dr det ofta radlipt att anvinda atskilliga par
turbiner med sugtrummar, fér att erhalla goda resuliat. Detta dr synnerligen fallet om hastigheten dr stor.
I afsikt att erhilla den nidvindiga hastigheten, miste man anvinda turbiner med liten diameter; och f6r att
erhilla den erforderliga kraften, miste man anvinda atskillipa par hjul.

Afpildningen & motsatta sidan visar tva par i linie. Ofta anvindas tre eller flera par.
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PEAKING of high speed Turbines, the only way to get a high speed
S is to reduce the diameter of the Runner.  There is no possible way
of increasing the speed of any Turbine and at the same lime keeping up
the efficiency by changing the shape of the buckets. All Turbines of the
same diameter run at practically the same speed, zo when you hear of a high speed Turbine giving a large
amount of power and a high efficiency, beware, for you can only discharge a certain amount of water through
a hole of a certain size. All good Turbines run at practically the same speed, considering the diameter. In
other words, the difference in speed is not preat. Bul when wou see a Turbine tabled at a much higher speed
than clhers and at the same time giving a large amoun; of power, you can make up your mind that there is
something wrong.

Taluni costruttori di turbine dinno una velocitd mollo pit alta di quante diamo noi, 11 selo mezzo di
aumentare la velociti di qualungue turbina & quello di ridurne il diametro.  Tutte le buone turbine, aventi uno
stesso diazmetro, marciano, sotlo vna stessa caduta, ad una velocith praticamente identica, cio@ la differenza di
velocith & soltanto piceola.  Percid quande i nostri lettor! vedessero in qualche tabella una turbina per la aguale,
a parith di caduta, fosse indicata una velociti maggiore che per altre turbine dello stesso diametro, dovreb-
hero ritenere che vi sia qualche sbaglio, oppure che il costruttore tenti d'ingannarli.

(inzleas hastipt omlopp pd en turbin, miste man reducera hjulets diameler.  Det dr oimijlipk att Gka turb-
inens hastighet och pi samma gang hafva samma verkningsgrad, genom att dndra formen pi skoflarne.  Alla
furbiner med samma diameter lipa med ungefiir samma hastighel.  Niir man hiir om turbiner med hastigt om-
lopp, uivecklande stor kraft cch gifvande hig verkningsgrad, bor man akta sig och ej blifva lurad, ty man kan
endast afleds ett visst kvantum vatten penom ett visst hal. Nir man ser en turbin uppgifvas halva mycket
sitrre hastighet, och pa samma gang utveckla stor kraft, kan man vara fulll viss pa att det of stir fulld rite till.

i
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E make a specialty of building Wheels for High Heads either
Vertical or Horizontal, carrying the weight or end-thrust, with-
aut wear or friction, by using our Improved Patented Water Cushion.
In fact, we are the only builders of a Single Horizontal Turbine which
will work successtully under High Heads,  We do nol uze wooden thrust
tearings which are constantly wearing out, to say nothing of the power
consumed by friction.  As there is no end movement of the shaft, rigid
face couplings can be used with safely. The cut on oppozite page is from
photograph of a 1200 horse-power Turbine new running under 95 feet
head, being a Single Wheel with Cushion

T nostra specialitd la costruzione di turbine per alte cadute, sia del tipo verticale che orizzontale. Noi
parantiamo che col nostro cuseinetio d'acqua {disco equilibratore) la spinta assiale della turbina doveta al
peso dei suoi organi ed alla pressione dell’acqua # sostenuta senza alcuna usura e frizione, a differenza dei
perni di spinta delle turbine della concorrenza, i quali, essendo semplicemente in legno duro guajace, si con-
sumano rapidamente, dando luogo a seri inconvenienti. L'unico attrito, che risulta sul nestro cuscinetto, &
causabo da un disco piano girante nell’acqua, ma questo disco, non teecando Ia sede, non proveca aleuna usura,
Facciamo uso il disco equilibratore scltanto setto cadute di pid di 10 metri.

Diamo qui contro foteincisione di una turbina semplice di 1200 H P lavorante sotto una caduta di 95 pledi
(2% melri) .

Vara turbiner for héea fall, bade vertikala och horisontala, kunna forses med wir patenterade vatlen-fjidr-
ing. hvarigenom vigten eller sidtrycket uppbires utan friltion eller nitning. Ett faktum dr, atl vi iiro de
enda tillverkare af en enkel horisental turbin, som arhetar fullt tillfredsstillande under higt fall. Vi anviinda
inga skiftager, hvilka jAmt cch stindigt fiirstiras genom niitning och fororsaka mycken férlust genom friktion.
[ var konstruktion finnes ingen lingdfSrskjutning af axeln och fasta kepplingar kunna anvindas utan fara.

Bilden pi motsatta sidan visar en enkel turbin med vatten-fjidring utvecklands 1200 histhrafter under et
fall af 95 fot (=28 m.)

——

i




E200 Il I Torbine With Extendsd Hase lor Genersic



B manufacture wheels for over-land or muale-back transportation, the

whesl-casing being made in seclions so that no one piece will weigh over

250 pounds.  Such wheels areused largely in the mining districts of Mexico and
South America and are penerally constructed for High Heads,

We alzo supply Iron Piping nested, punched and shaped ready for riveting,
together with tocls for erecling same on the ground.

We are prepired to furnish our medium size turbines, either the high
or low head type, cul up in sections for over-land or mule-back transpor-
tation, and our high head turbines being much simpler in construction are less expensive when made in
this manner than any other make of high head turbine of equal power and capacity.

Fabbrichiame pure turbine facilmente trasportabili per via terra, costrutte in sezioni di cul ogni pezzo non
supera il peso di 125 Kg. Tali turbine sono largamente impiegate nei distretti minerari del Messico o Sud-
America. Forniamo pure tubazioni éi ferro ribadite ¢ con briglie forate, cogli accessoried utensill, pronte per la
posa in opera, Molte delle turbine a doppio scarico, illustrate sulla pagina qui eontre, furono da noi costrutte in
questo modo,  Raccomandiamo ora, per guesii Impianti, le nostre turbine orrizzontali, semplici, che sono meno
costose e pin facili a installarsi, essendo tultavia epualmente afficact per alte cadute.

=

Vi tillverka turbiner, imnade alt transporteras med dsnor dfver land,  Vid sadana tillfdllen giras turbin-
fusen i delar, hvarje del af mindre in 250 skilpunds vight (=114 kg.) Sidana hjul anviindas mycket inom
grufdistricten | Mexiko cch Stdra Amertka.

Vi leverers ocksi jernror, fullt firdiga alt uppsittas jimte de dertill nddvindiga verktygen.

Vi hatva tillverkal manga af vara debbla aflopps-turbiner pi detla sill,

Vaira enkla turbiner fér hiipa fall kunca dfven leveras i mindre delar, nir de skela forslas pa detta sdtt
Sfver berg.  De dro mycket billigare och enklare.
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EE peculiar construction of our Runner malkes it possible for us to
T use more water and at the same time get a higher efficiency. than
is possible on any other make of wheel.

We measure cur Wheels at the top and they taper 20 per cent. :
hence a 40-inch turbine measures 48 inches at the discharge end.  The
wheel is not choked as many other large capacity wheels are,  This
feature isa great advantage on Horizontal Turbines as well as Yertical
Wheels for low heads.  The peculiar construction of the Eunner gives
direction to the wazer in the discharge, and under low heads is less
afiected by paclk water than any other Turbine.

La speciale costruzicne della ruota mobile o girante della nostra turbina, rende possibile di smaltire una
molio maggiore quantiti d'acqua, ottenendo, nello stesso tempo, un rendimento pitn alte di quanto sia possibile
raggiungere con qualungue altro tipe di girante. Mol misuriamo le nostre turbine alla sommitd delle giranti.
(jueste hanno una conicitd del 204 e quindi la parte inferiore & % pill prande della parte superiore.  Cosicche
una turbing di 4007 & 48" &1 dianmetro nella parcts i sotto, casia zlla periferia di scarico.  Con questa costruzione
realizziamo un grande vantagpio, specialmente nelle turbine orizzontali.  Anche dove le lurbine sono collocate
satio piceole cadute, la forma della girante imprime la direzicene all’acqua scaricantesi, evitando il rigurgito.

Konstroktionen a7 vart krattogu stindsitier oss att anvinda mera vatten, och pa samma gang erbilla stirre
verkningsgrad, fin hvad som ir méjligt med nigon annan turbin, Vi mita vira turbiner vid toppen, och deras
nedre del i1 ungefiir en femtedel stirre.  En 40 tums turbin m3ter sdlunda 48 tum vid afloppet. Hjulet dimmar
icke wattnet sisom ménga andra stérre turbiner ghira. Detia ir en stor firdel i horizontella turbiner, Gfvensom
vidd vertleala hijul for lara fall.  Sjilfva turbinens ypperliga koostruklion gifver den ritia rikiningen it vattoel
i afloppet och paverkas mindre af afloppsvattnet dn andra turbiner.
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N order to get the highest efficiency trom a Turbine under a high head
where steel tubing is used to conduct the water to the wheel, the
{ube should be large to avoid friction and the water should not pass
through the tube at a greater velocity than five feet per second (300
feet per minute.) Take the area (cross section) of the pipe in fret,
multiply this by 300 and you will get the number of cubic feet of water
that the pipe will carry economically. If the pipe exceeds 100 feet in
length, the velacity should be less than five feet per second.
The above rule applies to pipes of two feet in diameter and over.

Cuando I'acqua & condotta alla turbina sotto alte eadute, per mezz20 di tubazione di acciaio, per otlenere il
massimo rendimento, il tubo dev’essere grande tanto da evitare la perdita di carico dovata all’attrito dell’acqua
nel tubo.  L'acqua non dovrebbe passare atiraverso il tubo con veloeith maggiore di 2 metri per secondo ; questo
& il massimo, ma se il tubo eccede i 30 metri di lunghezza, la velocitd dovrebbe essere molto minore. Moltipli-
cando la sezione del tubo per la velociti per secondo, si oftiene il volume d'acqua passante pel tubo,  In molti
casi sono state sciupate delle buone forze per deficienza nel diametri del tubi delle condotte forzate alle turbine.

For att erhalla den stirsta verkningsgraden i en turbin under higt fall, da stalror anvindes att leda vattnet
i1l turbinen, bir roret vara af stor diameter fr att minska friktionen och valinet bor ej passera genom roret med
stérre hastighet dn 1.5 m. per sekund (90 m. i min.) Om réirets lingd ir mer dn 30 meter, biir hastigheten vara
mindre An 1.5 meter per sekund.

Ofvanstaende regel giiller fr ror af 0.6 meter i diameter eller ofver.
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VERTICAL TURBINES DRIVING DIRECT-CONNECTED GENERATORS.

¥ developing electrical plants it oflen becomes a questicn of economy, both in the use of water asg well as
l the first cost of machinery. We claim that Generators driven as shown in cut on opposite page, are the most
efficient and ecconomical, provided the conditions are such that the required power and speed can be ohtained
from a single {urbine under the head to be developed.
The advantages over the use of a horizontal turbine are as follows:
1st. A Vertical turbine of any make will give a better efficlency than a Horizontal one of the same capacity,
2nd, A Vertical turbine occupies less space and in many instances it iz impracticable {o use a direct-
connected horizontal outfit, on account of the cramped conditions as {o space ete.

3rd.  Inusing a Vertical outlit you have but one vertical journal io take care of, hence the [riction amounts to
merely nothing,  On a horizontal outfit you have several journals to look affer which require constant
attention,

4th. The first cost of Vertical turbine is less than a horizontal one to say nothing of the cost of excavating
eto., in many cases to get suflicient roem to place a horizontal outht.

You naturally ask whether the step will nol wear down and give trouble.  In answer would say that
we do not depend on a step to carry the load, we carry this on our improved patented automatic waler cushion,
which carries the entire load without wear or friction, the only friction is that caused by plain disc running in
the water. This disc is fastened to turbine shaft, has no bearing on cither side except water pressure on both
faces. We puarantee to carry the weight to your satisfaction.

A
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PARTIES DEVELOPING WATER POWER FOR ELECTRICAL PURPOSES.

HEN a water power iz to be developed for electrical purposes the most important feature is often over-
b'.' HI' looked at the start.  Generally the manufacturers of Generators are first consalted.

For gxample: A 500 h. p. plant is to be developed and cur water power owner finds he can get a gen-
erator thal will male 800 r. p. m. for a certain amount of money, while a generator of the same capacity making
but 400 ¢, p. m. ecesls a much higher figure. The generator monufacturer tells him that it does not matler
which generalor he buys as he will get the same efficiency from either, hence he contracts for the high speed or
cheaper outfit. He then goes to the turbine builder and states he has bought a generalor of a cerlain size malk-
ing so many revolutions per minute and wishes a direct connecled lurbine equipment.  The turbine builder
tells him that he cannot give the hiph speed required without using a wvery small diameter turbine which will
nat give the power except al a low elficiency, therefore he [inds that by the purchase of Lhe cheaper gea-
erator it reguires much more water to give him the power required than if he had considered the turbine al the
skart.

Always consult the turbine man first, state your conditions and he will give you the approximate speed
at which you can get the best resalts under your head,  Never use a small diameter turbine under a high
head if you wish the best efficiency, unless you requice but & limited amount of power.
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EMCASED HORIZONTAL TURBINES OF THE DRAFT CIIEST TYPFE.

DRIZCHNTAL turhines oo draft chest set in an open flume will develop a L:'<:l:.ll:.| efficiency, but it dees not fallow that

H the same turbises placed on draft chest enclosed in a steel casing will give the same eficiency, A pair of wrkines

can e placed inan cpen ilume, or even a long line of them, and give good resulis, for the reagon thal there is ample

roont for the water e enter each turbine without commetion or loss from counter-current, eddieg, ewc,, which is not the case

where e same tebives and deafl chest are placed in a closed steel Hume or penstock, Therelore, it is imypassible o

set as good an efficiency Trom encased turbines of this type as it is from turhines placsd i open peostock with ample
Towmn on every side.

The proposition is bad ensueh when the water enters the penstock at the end as shown in cul oon opposite page,

Tt where the water enters through o side fnlet or supply pipe coming directly opposite o the discharge chest of the

turbines, then the eficiency must be very Jow, as the velocity of the water 5 in check long belore toreaches the runner

Thus, it is hopessible twopet even a fair eMiciency with this tvpe of setting. A great many turbines have been sobld ser

in this manner, but we are satisfied that nose of them give even a fair efficiency. It is contrary e all hydranlic ries to

reduce the velocity of the water helore it reaches the runner, and it will he readily seen that the Joss of efficiency in an

insrallation of this kind is enormous.  We do oot recommend or hild torbines of the desipn shewn on opposite page

unless the location demands it amd It is impossible to ouse any other type of installaton, It s alwave understood,
however, thar il the turbines are set in this manoer that the elliciency will he low,

Another trouble with this type of Installation is that the wrbines are dificult not only 1o erect but to get at in case
anyihing should go wrong,  We advise our customers o look inte this matier carcfully before considering an installation
of either of the above types.  The setting is not ab all snitable for high heads, and is only wsed under medium heads,

i all turhines of the Dralt Chest type we use our patented Journal Bex, which will last docing the life ol the
werbine. It is a pivoted box, and the shalt can be kept in absolote ling without letting the water cut of e pensteck o

going inside ot any time. There are no sel-screws to adjus:, nelther is thers any lining up necessary,  The special Teature

afl the box is an aligning arrangement, which we wonld be pleased to take up with any of our customers aoed describe
atb length:

o,
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These drawings show a very poor type of
installation and if the best turbine built i set
as shown in cut, it will give a very low ef-
ficieney,  Follow the arrows and note the cip-
cuitous route the water takes before reaching
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| the runners, the velocity of the water cannot

be checked or broken without great loss in

7 efficiency.  Never put in an installation of
— this kind unless the location will not admit of

a better design,




DRIVING GENERATORS AND CENTRIFUGAL PUMPS—UNDER LOW HEADS.

VURBINES are largely used {or driving centrifugal pumps for irrigating purposes, the power being obtained [rom turbines
placed under low heads, and in order to obtain sufficient speed for pumps cither bevel or spur gear is uzed,  The
[rictional loss of power when bevel pearing is used is great, in fact there is a loss of from 20 to 300 of the actual

power wiven by the turbine, the loss heing governed largely by the ratio of the gearing used, and in noevent ghould the
ratio af the gears he greater than 3 to 1. Henee it is difficult to obtain suificient speed under low heads toe drive a pump
without using a large diameter pump, which is expensive to say nothing of the frictional loss of power and the wear of the
bevel gears,  On the other hand, if spur gearing is nsed the frictional logs is not over one-hall as great and the [ife of a zpur
gear over a bevel gear is [ully dosble as preat considering the amount of power to be transmitted. It g a difficull
malter 1o keep bevel gears in perfect pitch owing 1o the fact that the least wear on the turhine step lowers the gear and
throws it out of pitch, which i3 not the case where spur gears are used.

The coming generator for all Hydro Electric plants is of the vertical or '‘umbrella’™ type, especially for low and
medium heads,  Under low heads at least 30 per cent of the water used is wasted when a standard horizontal penerator
is used and the power transmimted through bevel mearing. I spur gearing is used a much higher speed can be obtained
and the cost of generator is thereby preatly reduced, as it is impossible to obtain as high speed under the same conditions
with bevel gears as it ig with spur gears.  With a spur gear driven generator you have a perfectly smooth running ok,
one which runs without vibration, the piteh lines always heing together ag there i3 no dead weight to be carried on the
journals, the journals being merely used to keep the gears in proper position and will wear indefinitely, .

Vou may naturally ask —How we support all this weight?  This we do with the use of our automatic Warer
Cushion which carries the weight perfectly, and whieh we puarantee to the fullest extent.  Under an extreme low head
where vou do not have sufficient water pressure to counter-balance the weight, we use a small centrifugal pump to furnish
pressure, and the coshion reguires but a small amount of water and a limited amount of power to carry the weight per-
fectly.  Where the head is 10 feet and upwand we can carry the weight with the waler pressure due to the head under

which the turbine is placed.
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HORIZONTAL TURBINE INSTALLATIONS.

HE efficiency of any twrbine depends largzely upon the manner in which it is installed, alse the manner in which

I the gates deliver the water to the turbine runner.  This is a very important feature that is overlooked by many turbinge
bailders.  On our High Head tirhines we design special shaped pates for cach runper of a certain capacity,

o 48 Lo obtain the best possible efficiency at all stages of gate opening down to less than one-hali gate.  On Standard
turhines for low and mediom heads we use a standard gate and a standard  ronoer which g built 1o develop the power
alog under the various heads.  With a High Head turbine the proposition is different, as the

and speed as wabled in
manufacturers usually are called upon to design o twrhine to use a certain quantity of water under a piven head so as o give
the highes: possible efficiency; then the turbine is usually built to give a certain speed 1o suit the revolutions required by

the generator oF other machinery; therelore all such tarbines must be designed 1w suit the conditions.

ln placing a turbine in the ordisary type of steel casing with a side inlet it is impossible 10 gel the effieiency
that you weould from the same turhine placed in a casing where the water enters marallel with the shaft.  Where
the water enters the turbine from the side or at right anpgles to e shaly, you will find that the water enters
the gates direct on one side, while on the other side there iz a counter-current, whicli lessens the efficiency.  (See
cut on opposite pagel  The water should enter the turbine runner without commotion, and for this reasen he TRUMP
SCHOLL TYPE is the most efficient, as the velocity of the water is not lessened until v reaches the runner anel

enters all the gates of the turbine at the same velocity and wihout any commotion whatever,

We [ormerly built what was termed a. Double Discharge: turhine, but of late vears lave dropped  this class, owing
to the fact that they wear w one side of the casing, causing a great deal of leakage and soon become unbalanced.
There is no Double Discharge turhing that will run 1o execed two or three years witlout requiring the casing o be
bushed around where the mnner revolves. ‘The runner in this class of turbines always wear to one side, owing to the

pressure being more direct on one side than it is on the other. Study opposite page carelully.
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UP-TO-DATE TURBINES.

UR Company manufactures turbines to suit the various conditions uncer which they are placed,

We build Standard Tromp turbines for low and medium heads or heads from 4 to 40 feet, and our
High Head Scroll type turbines for high heads. Al high head terbines are buill special to suit the
conditions under which they are placed,  Give us the head that the turbine is to be placed under,
gquantity of water at hand, and speed you wizsh turbine to run, and we will Turnish a wheel which we
guaraniee ta give von S0% efficiency,  Thiz cannot be done with a turbine as usually built amd set in a
standlard steel casing, The anly horizontal turhine that will really give 80% efliciency is the Scroll
Lype, either the Swiss or the Tromp scroll type of casing.  The style casing in which the turbine proper
is placed has evervthing to do with the efficiency. The Swiss scroll tvpe is all cight but is oo expen-
sive, especially when the Tromp Scroll type will give as high efficiency as is possible to get [rom the
Swiss Type.

And again, the Gate Mechanism is far ahead of that vsed by any other turbine of the high head
class,  There are no bolts to become loose, no links o rattle and wear out. Owr Gate Mechanism is the
last part that will wear out or give you trouble,

We elaim to build the only strictly up-to-date turbine and acees=ories built in this country, and as
 } ;

proof of this kindly examine the various turbines and see if you can find any improvements which have

been made within the last 13 years.

We will quote on whatever vou want and guarantee the job we quote,

For HEAD GATE JACKS FLUME AND SLUICE VALVES, TRASH KACKS GEARING
AND SHATTING, or anything spectal in the turbine line, let us hear [rom you.

o
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