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S OCCUR only is full , for only 
the opposite side of the earth from the sun, and 

to pass through its parent planet's shadow. The sun 
400 times as far from the earth as the moon is 

earth. The moon is farthest from the earth this month on 
a matter of 251,600 miles. 

An almost-total eclipse of the I the obscuring shadow, as the i 
moon is the astronomical treat earth gets between sun and moon. I 

. . The edge of the earth's shadow 
that awmts Amencans and Cana- will first bite into the shining face 
dians on the night of Oct. 27-28, of the full moon late on Friday 
if they want to stay up late night, Oct. 27, and a little more 
enough to see it. So nearly total than three hours later, in the 
will the darkening be that only small hours of Saturday morning, 
astronomers will be able to tell the show will be over. Times will 
the difference, for only eight of course differ somewhat, ac
tenths of one per cent. of the 'j' cording to location of the observ
moon's surface will fail to receive er. 

Ample U.S. Vanadium Assured; 
Mine 60 Miles From Railroad 

URAVAN, Colo.-This neat lit- keep the plant going for 100 years. 
tle new city sounds as if it might This is not the first mining in 
be a Soviet settlement in the the area. Instead it was the scene 
Urals, but it is instead a glowing of one of the most important and I ho 
achievement of American private I romantic ventures in the history I as well 
enterprise, and a symbol of the of American mining. Here was entists. 
reasons why the U. S. can never found the world's first major sup- ~ of the U. 
again be cut off from a supply of ply of radium, only a few years culture 
the essential silver-like alloy, va- after the amazing element was dis- I thirty 
nadium-by this or any future covered. The Standard Chemical ! drug. 
war. Co. and the Flannery interests of ! Most of th 

Uravan is almost as remote as Pittsburgh worked thousands of 1 in Washi 
if it were in the Urals, at that. tons of the bnll!ant-yellow carno- · Department 
It is 115 miles from the county tite ore for a thimbleful of ra- oratories at 
seat, Montrose; 60 miles from the dium. When the women of Amer- Arlington, 
nearest railroad, at Placerville. ica gave Madame Curie a gram Potomac. 
It is just east of the Utah line in 1 of the precious element, it came afield in e 
southwestern Colorado, as wild fro~? Colorado. T~en the rich de- 1 far away 
and lonely a section as there is in pos1ts of the Belg1an Congo were I New York 
the U. S. discovered and the American Jist of the 

A few years ago Uncle Sam mines became unprofitable. work incl 
ranked a distant last among pro- . Those carn~tites, and the va~a- tatoes, sugar 
ducers of vanadium, a strategic d1um ores wh1ch the radmm mm- peache;;, gra 
metal both in war and peace. In ers threw over the dump, are I raspberries 
1936 only 63 tons were produced among those now being worked onions ,.,,,·~ ,.,L,._ 
here. By 1938 that production had at Uravan. ---'----• 
leaped to 732 tons, an increase of Both radium and uranium arc c 
more than 1100 per cent. being produced again. but now as I am o 

The U. S. has in this short time by-products of the vanadium pro
become by far the world's largest duction. In 1938 the mines pro
producer, and now originates one- duced 7,811 milligrams of radium. 
third of the world supply. against 3,141 in 1937. 

This is especially important, be- , As for vanadium, Colorado pro-
ca use with the exception of Mex- duced 1,382,000 pounds of concen- 1 Science 
ico, a minor prod\'c~r, the centers trates in 1938. This was more th~n ' British Tomm 
of vanadiUm mmmg were m j the whole U. S. productiOn 111 • 
Northern Rhodesia, Southwest 1937, :md the total U. S. produc- J ~ow With he! 
Africa and Peru-all far away. 1 tion in 1938 was only 1.613,000 mg. fitted 

Vanadium by increasing the I pounds. Colorado produced more 

1 
toughness and "springiness" of than 80 per cent., in other words. in a vase 
steel has become well-nigh indis- 1 The company payroll runs about 

1 pensable in the manufacture of $50,000 to $60,000 a month, there I P ace .. 
autos and other vehicles, besides are between 200 and 250 working. Seemft 
having many direct uses in war. and the production is about 250 ~u·l~VJ 

But because of the greatly in- tons of ore daily. The town is 01 
creased supply, it has been de- completely company-owned, and 
rooted from the War-Navy list of 1 such necessities as coal are 
"strategic" minerals and placed on b1·ought in-f1·om its own mines
the list of "critical" war materials. by the company. Beef and vege
Molybdenum, of which Colorado tables are raised in the nearby 
is by far the largest producer, is Paradox Valley-so called because 
also missing from these lists. the Dolores River takes its stub-

1 The Vanadium Corporation of born way right across the waist of t 
America, a subsidiary of the Union the valley instead of flowing down ~a. 
Carbide and Carbon Corp., de- it as a well-conducted river should 01A 
veloped the mines and the town. -but staples must be trucked in 
It is said there is enough ore to from Montrose or Grand Junction. 

Gait NOT Reliable War Menaces Animals 
As Clew to Personality WASHINGTON.-Wa r may 

make fre h inroads on the already . 
By MARJORIE VAN DE WATER depleted wildlife of Europe, 





Although a comparatively new material, 

"Karbate" pipe and fittings have been 

thoroughly tested over a substantial period 

of time under actual service conditions. 

Many satisfactory installations are in con

stant use and have been for many months. 

We invite inquiries for carbon, graphite and 

"Karbate" pipe and fittings to meet the 

needs of your corrosion problems. 



CARBON~ GRAPHITE and "I(ARBATE" 
PIPE and FITTINGS 

Carbon and Graphite Pipe 
Carbon a nd gra phil r pipe, wil h th r nrcrssa r) fit 

lings of tir e samr compo ·ilion, arr ada pl r d lo 111 a n) 
a pplica tions in th e chemical a nd procr ss indus tri rs . 
These produc ts a re imn1une to reac tion with rnos l of 
I he ma te ri a ls r ncounl r rr d in dwrnica l rn a nufac lur
ing pl a nts a l th r concentra l ions a nd le rnprra lures 
o rdina ril y r mployf'd. They res is t th r corrosive ac·
ti on of a ll acids, a lk a li es a nd sa il so lution except 
those of a highl y ox idizing cha rac lr r. G ra phitr is 
morf' res is la nl lo ox id a tion th a n ea rbun in I he a lllo r
phous form . This pe rmit s lh r usr of gra phit e prod 
uc ts, und er ox idizing cond i I ions, u l so rnrw hut 
highr r lf' mpera lurr th a n is pf' rrni ·s illlr fo r carbon . 
On I he o l he r ha nd , bromin f' 111 ay br d rs truc ti ve lo 
gra phite und e r conditions in which ca rbon has pro ved 
immune lo allac k. 

Carbon a nd gra ph il e pi pr a nd fi II ings a n • lll f'
ch a nica ll y s trong a mi h avr high I henn a! condu c ti vit y 
toge the r wit h low coe fTi c ir nl of I henna! expa nsion . 
The ·e !a Lt e r prope rl ies ma ke llwm highl y rcs is ta nl 
to the rma l shoc k. 

Carbon a nd gra phit e produc ts, as o rdina rii ) ma nu
fac tured , a re somrw ha t porous a nd , fo r this rrason , 
a re no t e nlire l~ impervious to IIH' srcpagf' of liquids 
a nd gases when he ld or con v<' ) f'd und <' r prrss urc. 
ll owever , t hf' rf' a re ma n y a pplica l ionf;, wlwrc pres
surf' s uffi cient to cause di s turbing . ecpage i ' not in
vo lved , fo r which ca rbon or g ra phit r pipe is we ll 
adap ted. This is pa ri icu la rl y l rue o n applica tions 
in volving high tempera tures. 

" l( arbate " Pipe 

T o rnee tthe need fo r a corrosion res is ta n t ma l eria l, 
imperv ious lo 1 he seepage of fluid s under pressure. 
Na tiona l Carbon Compa ny, I nr .. has developed 
t he m a te ri a l which it sell s under ils lra de-rn a rk 
" K arbate.'' " K a rba te" No. l is a carbon base 
material a nd ' ' Karba te ' ' No. 2 a g raphi te base 
produc t. Like carbon a nd gra phite, ''K a rba tc' ' is 
a ll acked onl y b y the highl y ox idizing agenl , bul il 

should no l be usPd a l a lclllp<' ra tur<' a bove 110° C. 
(:UB ° F.) . II is li ght in wt' ighl , has low co<' fTi ci<'nl of 
I hr rrna l rx pa nsion, high hC'a l condu ct i v it~ , high rf'
s is la nc·r lo lhc rrn a l shoc k, good ri <'e lri ca l conducl i\ 
it y a nd possessrs grea lr r mPcha nica l s l rr ng lh I ha n 
corrrs pondi ng ca rbon a nd gra phil <' produ c ts . 

In th <' forrn o l' pip<' , ·' t{ arbuiC' .. is ~;a li s fact o r y fo r 
IH'<'ssur<'s n onna ll~· <' ncounl<'l'<'d in dr r rnica l procrss 
indus I ri rs. Thr co<' fTi r ir n I of hra l I ra n::; fr r of 
" l( a rba lr" ~o. 2 pipe' is higlw r tha n tha i of ma n~· 
of thr lll <' lal:; a nd a ll oys frcqu r nll y e rn pluycd in 
corrosion r<'s is la nt f'quiprn f' nl. Alth ough "Ka rba le" 
ma tr ri a ls should no l I)(' usf'd a l t<' mpcra tures a bo,cr 
110° C ., applica tion of high <' r t r nl)w ra l urP to one 
sid r is pN missible if prov i ·ion is mad e lo ca rr y o fl' 
lh r hea l from tlw oppos it e ·urface , thu s kcrping I he 
lr mpcra lurc in the bod y of th r rn a trr ia l br low the 
cril ica l point. \ ' f'ssC' Is of I his ma lr ri a l cont a ining 
a n aqu rous so l u 1 ion ha vc ber n placrd in d irf'c l con
tac t with a humer ll a n}(', tlw hra l a bsorp tion of the 
wa lf' r prov ing sufTi ciC'nll y ra pid lo prcvrnl injurJ 
lo tlw eonla inc r. 

Whil r "Ka rba lr .. No. I a nd " Ka rba tc" 1o. 2 have 
<'ssf' nliull y lhP sa mf' cha rac l<' ris li cs with respect tu 
corros ion , lhe rul t'u fh <'a t lra ns fC' r through " I a rba tc" 
'\ o . 2 is rnuch higher tha n th a t through ' '1\. a rba te' ' 
~o . I a nd , for th a t rraso n, onl y ·' I< a rba tr ' ' No . 2 is 
rccommend r d for hea l cxcha ngr a pplica tions. ·· Ka r
ba lf'" o. I is recomnr c'nclf'd for a pplica tions which 
d o nol require the br ll er hea l condu c ting p roperly 
of " K a rba le·· '\J o . 2, or wh ere " Ka rba te" )lo. 2 is 
unsa l isfac lo ry, a nd which do no l ca ll for too ela bo
ra te mac hining. 

'· Ka rba le" rn a leri als ha YC' lwen lrs led in va rious 
chemicals, a::; s hown in I he fo llowing la blr . In Group 
I a re tho::;e chemicals which haw no a pprec ia blr 
ac tion on the " l~arbat r " ma teri a l ; in G roup If a re 
placed the chemicals which lirs L a tt ack the m a lpri a l 
and then ha ,·e no furthe r e ll'cc t: a nd in C roup IlL 
a rc those chemicals which ·priously a ll ack I he 
ma teri a l. and fo r which the usc of " Ka rba te" 
ma teria ls is no t recommend ed. 



HE \GE:\T 

Sulfuric ac id 
SuI fmi c ac id 
Jhdrochl ori c ac id 
II ) d rob rom ic ac id 
Pl;osphoric ac id 
Sulphurous a<" id (SO~) 
Formic ac id 
\ cc ti c ac id 
Boric ac id 
Oxa lic ac id 
Citric ac id 
Lac tic ac id 
\1 r t ~1\ I a lcohol 
l ~ t h yf a lcohol 
Isopropyl a lcohol 
Hut yl a lcohol 
\Ill'' I a !coho! 
()('( )·I a lcohol 

Ca rbon tctrachlorid<' 
I·: th ylr nc dichloridr 
•\ cc tone 
1\Jrthyl isobut yl krtoll(' 
Isopropyl ct hr r 
Isopropyl acr ta le 
Dioxan 
Benzene 
\1 aniLol 
odium chlorid r 

Ferric chlorid r 
•\luminum ·tdpha l!' 
I hdroflu ori c acid 
Ffuosilicic ac id 
Alk a li rs ( odium and 

pot ass ium hydroxid e) 

G ROCP I. '"1 arbate" rc.,istant to 

6() 0 Br. l)() c 
l p to .)() 
\II cone. 

10 0 

:iO o/c 
I (' 

90 c 
100 ~ 
25o/c 
25 o/c 
25% 
25o/c 

100 
95o/c 

100% 
100% 
I OOo/c 

T rc hnical 

100% 
I OO o/c 
I OO o/c 
I OO o/c 
I OO o/c 
100% 
I OOo/c 
100% 
25% 
25o/c 
15o/c 

Sa tt1ra t!'d 
60% 

100% 

All COil <.: . 

TE\II'EH \Tl HE 

l p to 110° C. 
13oiling or I :wo C. 
Boiling 
Boiling 
Boiling ... :-\!'(' a lso undPr (;roup II . 
ll oorn 
Boiling 
Boiling ... SP!' a lso undrr (;roup II . 
Boiling 
Boilin g 
Boiling 
Boiling 
Boiling 
Boiling 
Boiling 
Boiling 
Boiling 
IOO- I:J0° C: . f>oor grad!';f• \O tc l id P nlil~ 

u n k 11 0 11 n. 
Boiling 
Boiling 
Boiling 
Boiling 
Boiling 
Boiling 
Boiling ( I , diC' L h~ l(' rl(' 0\id P) 
Boiling 
Boiling 
Boiling 
60° C .... Srr a l ~o II!Hi r r (;roup Ill. 

Boiling 
Boiling 
Boiling 

GROlJP II. '"I<arbate" at fir l attad:cd by and then resi s tant to 

HEAGENT 

Acr ti anh ydrid e 
Oleic ac id · 
S tea ri c ac id 
T art a ric ac id 
P et rolr urn oil 
1\ crosrne 
Gasoline 
Gh cerine 
\ ii robenzenc 
Phosphoric ac id 
•\ ce lic acid 

HEAGENT 

Bromine 
Chlorine (wcl) 

odium h ypochloril t' 
Chromic acid 
'\itric acid 
Ferric chlorid e 

100% 
100% 
I OO o/c 
25% 

100 0 

100% 
I OO o/c 
I OOo/c 
100% 

l p to 85% 
l p Lo 100% 

Boiling 
Boiling 
l:l5°C. 
Boiling 
Boiling 
160° c:. 
Boiling 
1:15 ° C . 
135° C. 
Hoolll 
Boom 

TE\II'EHATl HE 

GROLP III. '"Karbatc" attad,;:cd ·crious ly b y 

CO~CE~TH \TIO;\ 

100% 

5% 
JO% 
l o/c 

15% 

3 

Boiling 

Hoom 
Hoom 
Hoom 
Boiling 

TE.\li'EHAT HE 



While the I i ·L of ch emica Is h<' re g i vpn is no t com

p lpte, it serves to illustra te tlw corro· ion-re~ i ~ t a nt 

properti es of these ma tN ia ls . Th( n <'sea rch L a bora tor y 
of the Compan y i ~ cons ta ntl y I PS I in g " Ka rba te" ma
IN ia l in o th er chemica ls to d e tcnnin r it s res i ~ t a n cr to 
th em. If tL 'e o f this ma tr ri a l is con templa ted in rr
agent s no t s how n in th e fo rego in g li s t , writ r for Ill 

fo rma tion in respect to it s adup ta bilit y. 

" l(arba tr'' produ c ts, while im pervious to tlw s( e p

agr of ll t1ids, a re no t r nt irc ly non -porous, as 111 a~' hr 
scpn from t he tab le of ph ysica l p ro pr rt irs. For this 
rpason t he re m ay lw som P a hsorpt ion of I h<' liquid 
wit h wh ich they a re in con tact. This a bsorpt ion should 
no t cxc·pecl 5% and in ma n y ins ta ncrs wi ll be lrss th an 
1% . Afte r t he sa tu ra tion po int has h<'<' n l'(•ar hr d tlw rr 

s hould hr no fu r t h r r loss of I he con I ac ting llu id. 

H eat E xchange rs 

" l(arbate" No.2 pipe a nd fillin gs prov id r a n rxcel

lr nt m ate r ia l for I he con s I l'll r l ion of hea t rxcha ngprs 
to hr used u nde r corrosivr conditions. For hra t rx
changr app lica tions " Ka rba tp'' o. 2 has a hea t tra ns

frr coeffic ien t o f 50 BTll pe r hr . p<' r sq . ft. per °F JH' r 
ft. T his means th a t a " Ka rba tr" No.2 pi!Jr will tra ns-

COMPARATIVE OVERALL HEAT TRANSFER 

FIGURE 1 

CURVES ~~WINO CO MPARATIVE IU.Tn 
Of HEAT TP-A NHER THROUGH 1• 

STANDARD <OPPER. - STEEL 

GLASS AND HI? 2 'KAA.6AT(PIP£ 
7£ST - HOT WA.UR 10 (OLD w.-.Hl. 

NOT£ (OLO W'U I Il ~HO ot.T 12000'" 
P[ll "OUR THR.OUC.HOVT Tl~T 

J 1 

111il 111 orr hea t I ha n a s t(•r l pipr o f ('Orresponding sizr. 
,\ com pa ri ::;on of th r hra t t ra ns fer o f "1\ a rba tc" l o . 2, 
('O ppr r, s t c•c l and g l as~ pi prs is shown by the curvrs in 

Figurr I . Th r trs ts on which I hrsr curves a rr basrd 
we re rn ad r with clra n pipr. D ur to t hP fac t tha t no 
('O rros ion sca le will form on I lw " 1\ a rba te" pipe, it is 

rrasona hl f' to assu me I ha t . ove r a pP riod of t imc, I lw 
compa ri son with copper pipe wi ll be eYcn more favor-

STANDAHD S IZES OF CA BBON, G HAPIHTE and " I(A HBATE" PIPE 

Di m (' ns iOni" in l nr hf's ·\ vf•rng(' \\ l'igh l w·r Pi1w in Pou nd ~ Pl ai n End ..; 

I. n. 0 . D. LP II ~ Ih C:n r hou ( ; ruph i l(' "Karhal(' 
.. 

! 0 . I "Knrh utr··· '.;o. 

I ? ~" 
-., . 96 I . 0';" 1. 1:1 I . ~0 ,_ 

3 - I 7:! 1. :1 1 1. :;o I . :;B l .oll I 
I 112 

-., ,_ :~. H:l I . ~~~ " :;o 'I . HO 
l 1 z •) 7:! :> . :1:; ·' 911 6 . :10 6 . 7:1 -

::! ~ns -., ,_ 11 . 8:> 9 . 90 10 I 11 . 1 
23 R :I 

_,, ,_ 10 . :1 II . :; 1 ~ . I 1::! . 9 
:I ·I -·> ,_ ~ I . I ~4 . 0 2:) ~ 27 . 0 
I :)14 -., ,_ :1:1 . 1 :1!) . 6 II . 7 11 .. ) 
;; 6 14 

-., ,_ ·l:l . O ·111 . 0 :10 . 7 S·l . 0 
6 7 J1 -., ,_ 62 .0 69.2 7:1 . 0 7B 0 

All "Karbate" pipe is I C'~ t cd lt yd ra uli l·a ll y a l 1 ~ .) lbs . per sq. in. 

AVERAGE PHYSI CAL PHOPE HTJES of CAHBO N, G HAPHITE and " KAHBATE" 

ST II E '\ (;TII \1 odu lu..; or 
Appar. Pou nds Poros- J•ouncls Jlt'r Sq. l11 . 

OC'"n- Jl('r ity Tf'r tsi lf' <:on! J•r(',.,. - T rans-
sity Cu. 1-'t. , .. 

SIVt' ve rst 0 

CA H BON 
Y2" - 4" J.D. I. :; I 9 1. 2 21.:1 an:; 10,200 2,700 
5" - 10" l. D . 1. 1-9 9:1. ~6.~ \1110 ll , II.O 2,5SO 

GH.APJLITE 
Y2" - 4" l. D. 1.6B 10 1. 7 19.7 lBO 1,:;:;o 2,1!20 

:;" - 10" l. D. 1.67 10 I. ~ 1 .7 1170 :), 100 2,9110 

" KA llBATE" o. I 
11" - 2" l. D. 1.71 11 0. 1 1. 2 1.700 IO.:iOO ·1·, 170 
(), cr 2" l. D. 1. 76 ItO. :-!.::! ~,000 10,:100 ·k6 10 

" l\ARBATE" o . 2 
Y2" - 2" l. D . 1.86 11 6. .9 ~.600 B,900 1,650 
0\'er 2" I. D. 1.91 ll 9. .I 2,:3:10 1o,:;oo 1,9BO 

*BT per llr. per Sq. Ft. per °F. per Ft. 
To convert to g r am-ca l. per sec. per sq. c n 1. p(' r °C. per em., mu lt iply b y 0.00-113 k 

• •coefficien t of T herma l E xpa nsion per °F. lo te m pera ture t( °F .) = I K + .0039t( °F. ) I X I o- ' 
Coefllcient of Ther mal Expa n sio n per °C. t.o t.cmpera l ure t (°C. ) = [ !. Il K + .007t (°C. ) I x l o- ' 

Elns licily 
' 10-tl 

Lhs./ lu."' 

2 1. 0 
17.0 

11-.0 
1:1.0 

~9 . 0 
~6.0 

~:~.0 
~ 1.0 

~pcrific-
llf"si..;f , 
Ohm-
Inches 

.00 I ~ 

.00 1(, 

.000:1 

.000:1 

.00 16 1. 

.00 16 

.000:3 1 

.000:3:1 

V1P011 
\. irC"um . 

I-' ee l 

0 . 16-1 
0 . ::!2!) 
0 . :-!27 
0 . 451l 
0 . 60:1 
0 . 704 
0 . 916 
I . 2 1 I 
1.47:3 
I . 767 

PIPE 

T hcr-
mal ,, .. 

C:ondtu:-
livit.y • 

:~.0 11. 
:1.0 21. 

9 1. l 2. 
Il l. 12. 

:to ::!6. 
2.1! :12. 

115. ::!:l. 
75 . ::!4. 



OVERALL HEAT TRANSFER THRU No. 2 "KARBA TE" PIPE 
T 

' ' I 

""t' · "!•• "'!'" ''!'
0

'"!' '" '!' "J"l" L J:URV£5 SHOWING RATE or H<•T j lRA.NSFE R THR.OUGH I Olt ~ I 0 X 
I 5 4 .0 0 NO '2. " loi.AP.81\T( PIP[ 

'<'u .. os 
0

' u a ulo Ill~ T£Jf - HOT WAT[I\. TO (OLD WAT(R. 

too 1000 tooo 3000 Aooo sooo 6000 lCOO .ooo - tOOGO 

FIGURE 2 

able. " Ka rba le" 1o. I is not recommend NI for hen l 
exchanger cons l ru ction since it s hea l I ran -fer coe ffi ci
ent is much lower Lhan th a t of " I arha te'' ~o . 2. 

The second se ri es of curves, Figure 2, sho'' s I he 
overa ll hea L transfer coeffi cient of '' Karba te" 1\o. 2 
pipe a L different ve locities of Lhe conveyrd and sur
roundin g water. This informa tion ca n be used in 
designing heaL exchangf'r equipment . 

As an rxarnple, assurne Lha L it i · des ired to main
Lain a tempera ture of 90° F. in an elec t rolyl i · ba th 
in which 2·1· KW is !win g dissipa trd as hea t during 
12 minut es of each qu art er hour . Th e hea l I 1J be 
f f' mOYf'd IS 

Tf Lbe cooling wa ter is maint ained a l a mean tr rn 
peralure of 70° F. lh e heal rxchanger musl lransfr r 
65,500 --;-- (90- 70 ) =3275 BT per hour pr r degrN· 
tempera ture difference. Assuming th e cooling wat er 
lo be fl owing a t a ra lf' of 3. l fef' l pr r se<'ond , and l hr 
circula tion of lhe elec tro!) te to be rqui,·alenl lo a 
fl ow of 2.6 fee L per econd ovr r th e oul rr surface of 
th e cooling pipes, or 3250 pound s pr r hour. it rn a ~ 

be seen from the series of cur\' CS in Figure 2 tha t a 
Linch " Karba te" No.2 pipe will lransfr r 3 10 13Tl 
per hr. per sq. ft. prr °F. tempr ra lurf' diO'r rr n<'r. 
The requirr d hea t rxchanger a rea will thc·n br, 

:3275 0 f f '""TLO = I . ) sq . t. 

The mean circumference of a 1" x I !1" pipr rs 
:3 .927 in. or 0.:121 ft. , and the length of piping irn 
mersed in the ek clrolytr should bc, 

10.6 
.327 = 32 . .1 ft. 

If the hea t transfer coeffi cient of thc f' lec lroly tc to 
be used differs ma l rially from Lha l of wa lf' r, Lh r 
final result of l he foregoing calcula l ion will requirc 

5 

modifica tion bascd on Lh r re pe Li\' hea l lmnsfcr 
eoe ffi cir n ts of walcr and l he clec lrolyt e undcr con
sidrra t ion. 

Th e foli o" ing fa tors " ill be found com cni cnl for 
usc in hra l lransfr r calcul a tions: 

I 1\\\ llr. = H60 l, ,:r.-Ca l. = :1. · ~1 2 HTlJ = I. :H II .P. llr . 

ll, f: .-Ca l. -:1.96!1 BTU =0.00 11 6:1 1\ \\' llr. =0.001 :)6 II.P. I tr. 

1 BTt = 0.2:>::? 1, f:. - .n l. - o.o0029:11\ w llr . = o.oooan IIY.IIr. 

I II. I'. llr . = :? ,:; t:i BT l 61 t 1' !-:--Cn l. =0.1-16 h W llr. 

t in . = :?.:; I c- 111 . t ~q . in . 6. t:;:? ~q . en1. t lb. = 0.-1536 kilogrum 

I ft .= :10. til !' Il l. I Hq . ft . 929 . ~q . c n1 . I k !(. = 2.201 () PonnrlA 

!::::\ ~"":\ r;:::-, r;:::-, r;:::-, 

.f1 I= I= t:: 

~ 
(-1; 

) 

\ <'< JiliiiiOll form 
of " Karba tc'' pip<' 
<'o n:s l ru e I io n fo r 
IH•a l in l c rch a ngc 
appli<'a l ions i ~ l hr 
re t urn bcnd <' on 
s t ru e I io n illu s 
lra led ill Figun' :1. 
Cc nt e r (() cr nl N 
dimcnsion on l he 
bl oc k lypr r<' lurn 
bcnd s ca n br madf' 
lo suit lh <' rcquirc
rncn ls of l he a ppl i- ~ )/ 
ca t ioll . 'i o spc ia l FIGURE 3 

prccaulions ll <'ed h<• Lak<• n in tb r opf'ra lion of thi ~ 
l ~· pr of hcal r·xc ha llgf' r rxce pl l ha l, '' hr n rarsmg 
lhc l<' rnpcra turr of tb f' hath by s lra nr , llr r vnl\' t' 
shuuld be opcncd slcm ly lo prevent harnmPr. 

\nolhcr r ll'cl'l ivc l~pc of hra l rxr hangr r is lh r 
" bayonr l" l yp<', illus l ra lPd ill principle h) Figurr I. 
The oul(r, blind r nd ttrl l!', "hi(' h is tlw onl yeh•rn r nt 
making cont ac t \\ilh tlw btilh , is mad<• from " 1\ nr
ba te" \ o. 2. Tlw inll c' r lul w and fittin gs urr of s lrr l 
or iron. T yprs of lltlill g'> ollw r th an thosr illus lra t<'d 
rn ay ))(' adapl r·d lo I his prillcipl r . 

FIGURE 4 



FITTINGS 

Several form of standard fittings arc avail

able in corresponding grade· of matrrial for 

connecting and as embling carbon, graphit(' 

and "Karbatr·' pipe. Both threadrd type and 

flanged Lype fittings arc mauul'acLurl'd. On 

threaded type fiLLings a thread of uniform di

ameter i used. Thl' Laperrd thread, standard 

for iron pipe, i · not used hrcausr of iL wedg

jng action. Smnl' Lype · of fiLLings arc secured 

Lo the pi pl' h. c·rmrn L Such connc'cLions arc 

ntade only in Llw fac·tor~' · Connrclions Lo hl' 
made in lite field must IJC' of thr Lhrcaclrd or 

the flange and bolt t ype'. Standard fiLLing · 

available are shown in the folio\\ ing tables. 

THREADED SLEEVE COUPLINGS 

Nominal Sir.e 
(1. D. Tube) 12 a,,.,, I" J1 i' 2" 23f' 3" 1" S" 6" 

Dimension A 2.000 2.000 2.000 2.000 2.500 2.500 3.000 3.000 3.500 3.500 

l>imcnsinn n 1.360 1.615 2.115 2.585 3A20 3.750 5.105 6.605 7.575 9.025 

Dimension F .860 I. li S 1.615 2.085 2.1qs 3.125 -1.105 5.355 6.325 7.525 

Dimension U .735 .990 1.190 1.960 2.670 3.000 3.980 5.230 6.200 7. 100 

Dimension L 1.500 1.500 1.500 1.500 2.000 2.000 2.500 2.500 :tooo 3.000 

Dimension K .250 .250 .250 .250 .250 .250 .250 .250 .250 .250 

Threads per Inch 14 II 12 12 

Dep1h of Thread .0 16 .0 16 .OS I .OS! .081 .081 .08 1 .081 .081 .081 

CEMENTED FLA~GE COUPLI~GS 

Cemented joints between pipe and fit Ling-s ar<' ass<'ln

hled only at the factory. Pipe of all standard siz<'H can he 

suppljed with flangr couplings ccntcnl<'d Lo orw or hoLh 

ends. The flangr dimensions arr lhr ::;amr as those' for 

Lhrradcd flange couplings. 

P'jttjngs arr also availahlr with ·ltorL, Jlangecl nipples 

crm entecl jnto Lh<'m Lo permit connrclion lo flanged pipr 

Jines. 

THREADED FLA~CE COL' PLI~GS 

Nominal Size 
" (1. D. Tube) 1 :! " 3" I" Jl :! 2" 2:1 ," 3" 1" 5'' 6" I 

Oirncnsion t\ P ." 61' 61 :! 71 :! 81 I 10 II 121 :! 

Oi rnem,ion I) 1:.! 31 ,, I I , I ll 1,7(; 1.".., PI ' ; 'I 

Dimen~ion E J7 .~ 23 , 31 ' p :! 5' ~ 6~ ~ 7": ... ?I I 10:·' 

Dimension U .735 .9~0 1.190 1.?60 2.6i0 3.000 3.?80 S.2.lll 6.200 i.IOO 

Threads pe r Inch 11 II 12 12 8 

Depth of Thrc:ul .016 .016 .051 .05 1 .081 .081 .OS I .OS I .08 1 .081 

:OO:o. of Bolts 8 8 8 8 8 12 

Diam. of Bohb :\b 1 :.! ' ' ' I 5 "' ' • :t , ' I 31 ;II 

6 
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BLOCI( TYPE FITTINGS 
Block r lbo,,·s. rr lum hr nds a nd l<'r:-; a re nta

chinrd from solid bloc·ks of C'a rhon. gra ph it<' or 
" 1\arhulr ... The La hl<'s lwlo'' s ilo'' llle din H' Il 
siC)IlS of' s ta ndard tlln•ad<•d fillings. Tlu's<' Iii
Lings can a lso IH' supplied \\ il h ll a ng<'d nippl <·s 

TIIH.EA DEO BLO C K ELBOW S 

Nominal Si~c 
( 1. D. Tube) '/' 

Dimension B 2.180 2. 132 

Dimcnl)ion E 1.500 1.625 

Dimension F .860 I. II S 

Dirncnl'>ion G .500 .750 

Dimension K .250 .250 

l>imension I. .750 .750 

Dimension S 1.360 1.615 

Dimension C . 735 .990 

Dimension W .820 .8 17 

Thre:1ds per Inch II II 

Deplh of Thre•d .0 16 .0 16 

I " 1 1'!." 2" 

3.057 3.512 1.397 1.750 

2.000 2.250 2.6S7 2.875 

1.615 2.0SS 2. 795 3. 125 

1.000 1.500 2.000 2.375 

.250 .250 .250 .2SO 

.750 .750 1.000 1.000 

2.11 5 2.581 3. 11S 3.750 

1.190 1.960 2.670 3.000 

.9 12 .957 .978 I. 

12 12 8 s 
.05 1 .05 1 .08 1 .081 

3" I " 

6.177 7.552 

3.625 1.250 

1.1 05 5.3SS 

3.000 1.000 

.250 .250 

1.250 1.250 

5. 101 6.611 

3.9 0 5.230 

1.072 .9 12 

.OSI .OS I 

BLOCK RETCH~ BE~ OS 

a l lnC' Il <·d or ca n IH' a t lac ll <'d lo lll r PIJH' h~ 

llH'H ils of' cc• nwnt < d joint s. :-lu r h asst' llthli t':-i , 
llo\\ l' \ <'1'. an' mad <.' on I~ a t tlw fa l'l or~ . 

(h <• ra il dirnr nsions of <'<' ll l!' llt <'d Iii I ings an' 
l ll C' s<ll ll l' as t llos<' silo,, 11 l'or lim ackd li IIi ngs. 

S" 

Vb7 

5.000 

6.325 

5.000 

.250 

1.500 

7.57 1 

6.200 

1.2 12 

It 

.081 

6" 

10.137 

5.625 

7.525 

6.000 

.250 

1.500 

9.021 

7.100 

1.112 

" .OS I 

Block t) pr rr lurn br nds an' m a nuf'ac lured '' itll c·c' nt <' r 

to crnter dimen ·ion conf'orrning Lo Llw r<'CJtlil'l' llH' nls o l' 

Lhr assC'mbl~ 0 11 which th r ~- ar r usrd. Ollwr dillH' Il ·ions 

conform lo those shown for block L~ 1>< clbo\\ s . 

THREADED BLOC K TEES 

~orninu l Size 
( I.D. Tube) 1 /' 3 1" I" J l '1." 2" 2J .," 3" 1" 

Dimension:\ 3.000 3.250 1.000 1.500 :'-375 ;.750 7.250 K500 

Dimension B 2. 180 2. 132 3.057 3.512 ·1.397 1.750 6.1i7 7.552 

Dimcnl!oion E 1.500 1.625 2.000 2.250 2.6!>7 2.875 3.62:> 1.250 

Dimension F .h60 1.1 15 1.615 2.085 2.795 3.125 1.105 5.355 

Dirncnl!oion G .500 .750 1.000 1.500 2.000 2.375 3.000 1.000 

Dimenl!oion K .250 .250 .250 .250 .250 .250 .250 .250 

Dimension L . iSO .750 .750 .750 1.000 1.000 1.250 1.250 

Dimension )1 1.000 1.250 2.000 2.500 2.875 3.250 1.250 5.500 

Dimenl!oion S 1.360 1.615 2. 11 5 2.58 1 3. 118 3.750 5.10 1 6.611 

Dimension {.; .i35 .990 1. 190 1.960 2.670 3.000 3.9SO 5.230 

Dimension W . 20 .!I I i .9 12 .957 .97!> 1.000 1.072 .912 

Threads per Inch II II 12 12 !J ~ 

Deplh of Thre• d .0 16 .0 16 .051 .05 1 .0!>1 .081 .OSI .O!J I 

5" 

10.000 

~.7~7 

5.000 

6.325 

5.000 

.250 

1.500 

6.500 

7.571 

6.200 

1.2 12 

s 
.OS I 

6" 

11.250 

10.137 

5.625 

i.525 

6.000 

.250 

1.500 

7.750 

9.021 

7. 100 

1.112 

.081 



\ 
SWEEP TYPE 

s~wecp elbows a nd rcLurn bend s arc man
ufac Lured in carbon , graphiLc a nd " KarbaLr" 
mat erials for pipes of J ", I ,YZ" and 2" J. 
D. These fiLLin gs car1 hr a LLacbcd Lo Lhe 
pipe by eiLhcr Lhrradcd or CC'lliNtLcd joinLs. 

THREADED SWEEP ELBOWS 
Nominal S ize 
(1. D. T ube) I " 1' 2 " 2" 

Dimension B s;.J 5 r\ 6 11 

Dimension D 2 j! 2 1 1~ 3 ,~ 

Dimcn ~ i on E 3!1 3H ·I II 
Dim ension F 1.615 2.085 2.795 

Dimension (; l' s I ~. 2 

Dimension It 23 l 23,, 3'' 

DimensionS 2] ~ 3•, ,p 4 

Dimension U 1.190 1.960 2.670 

Threa ds per Inch 12 12 

Depth o[ Thread .054 .05 1 .OM! 

THREADED S'VEEP RETURN BENDS 
Nominal S ize 
(1. D. Tube) I " 11 2 " 2" 

Dimension A 1 0 ,'~, 10 1 , 133 , 

Dimension B 5 ,~ s,>, 611 

Dimension C 7' , 10 

Dimension D 51! 5 6•, 
Dimens ion E 3 ll 3t1 4!1 
Dimens ion F 1.6 15 2.085 2.795 

Uimenaion G Ji g l a't 

Jlimension H 23,, 2' , 3"8 

Dimension S 27 tj 3', H , 

Dimension U J..l 90 1.960 2.670 

Threads per Inch 12 12 

Depth o[ Thread .05 1 .05·1 .08 1 

FITTINGS 

CemeuLcd joinLs ar<' as enrbled onl~' a L Lh c 
fac Lor y. Dimew;ions of sLa nd ard Lhreadcd 
fiLLin g. arc shown in Lite Labl c · hrlow. Ov<' r
all dimcn ·ions of ('<' ttt r rJl<'d fiLLin gs ar<' Lir e 
same a.· Lhosc shown for Llrreadecl liLLirrgs. 
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N AT I 0 N A L C A H. B 0 N C 0 l\ l P A :\' Y, 1 ~ C. 
U nit of U nion <..:arbidc [!13:3 urul Curbo n Coqwrution 

Carbon Sales Divis ion C le ve land , Ohio 

GE N E HAL OFFICE S: :30 Ea s t ,l2nd S treet , :'>le w York , :"\. Y. 

U HA N CII SAL ES OFFICE S : New York , Pitt sburgh, C hicago, San Franc isco 
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MANAGER 
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(CANADIAN UADIOM) 
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BARCLAY 7-9257 
9258 

r FACTORY : EAST RUTHERFORD , N . J . 

Chas. E. Chapin Co., Inc. 
MANUP'ACTURERS 

MOTOR AND GENERATOR BRUSHES 
MOULDED COPPER PRODUCTS 

ELECTRICAL INSULATION 

J. E . DALEY 

227 FULTON STREET 

NEW YORK 
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