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This exclusive 48-p report gives specific en­

gineering data on 1060 projects in the U.S., 

Canada and overseas. Results of the seven 

areas surveyed are summarized in graphic 

form to help you detect trends affecting 

central stations, industrial plants, institu­

tions, and commercial buildings. Survey is 

a fair cross-section of current engineering 

practice. Use it as a ready reference for 

planning and decision-making.
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STATIONS Pressurized furnaces are in minority overseas

TABLE 2: Overseas

■ Each project listing covers 4 pages
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AlB • Aiunmum brass G
Am • Ammonia GC
Ar, • Antnracite H
AsAd -Arsenica: aoniiaitv Jl
A(jj • Auimary HC
Br -Brass HyC
C -Coal, bituminous Hyd
cc - Cross compound J
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Oe -Lemmeralizei MT
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-Mechanical
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S -Soeec control
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51 • Sream
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GAS

TURBINES Main use is peaking service although com® 
cycle plants gain for base load operation^

Plant features

Gas turbine installations are making a major contribution 
electrical generation costs in central stations. The higher operating'< 
older steam plants accounts for many such turbines in peakingfs' 
Base load gas turbine generation, on the other hand, will not be as ecti 
ally attractive until fuel costs are cut. A step in this direction hash* 
development of coal-firing techniques—although technology is stiff? 
experimental, one such lignite-fired gas turbine is in the tabulation!

Emergency standby gas turbine sets are finding an important apgl 
in large.computer-controlled central stations, where a continuous^ 
liable source of power is essential to automatic operation. Since^jfe 
these stations are oil-fired, a gas turbine standby set is a logical am

Turbine inlet temperatures

40

30

20

10 M 1
1000 1200 1400 1600 1800^2'

Inlei temperature, F
3V-

TURBINE CAPACITY in central station generator sets shows continu­
ing growth. Wide use of aircraft jet engines as gas generators reflects

their outstanding reliability for peaking and emer0ane^! 
bojet or coal firing may lead to more base-load 8**^,

‘.it.;/-

---u cvcTFMS



ore in-plant generation reported
£0m furbme type

Condensing, won double 
- automatic extraction

tConaensmc. *ttn smote 
automatic extraction

densroa,with single 
L automatic extraction

\StroigM noncondensing

acondensmg witti double 
automatic extraction

**-#V

5 10 15 20 25
Percentoge of units reported

30

5ut 45/2 of all electricity generated in the U.S. 
! by industry with about 20% generated within 

industrial plant. It is generally believed that the 
toward self-generation will continue in paper 

s, petroleum and chemical plants and, to a lesser 
Sent, in food processing. There is also a trend to 

;er turbines to cut initial investment per kw and 
rove operating efficiency. The 1965 survey be- 
lists 25 industrial turbines installed or under

construction in the U.S. and Canada. Chart above 
shows how these divide by type. Note that 53% are 
condensing with automatic steam extraction for pro­
cess, space heating and hot water. A small sample of 
8 overseas installations is also included. While the 
turbine business is cyclic, orders last year were good 
and the outlook for 1965-66 looks promising. This is 
in sharp contrast with conditions just a few years ago 
when ten turbines a year was a good average.
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Boilers are now equipped
'57**

The 1965 survey of new industrial and sp 
steam boilers consists of 168 installations* 
and Canada, covering a total of 226 units 
over 10,000 lb of steam per hr each. Total 
erating capacity of these boilers is closed 
lion lb per hr. We estimate that this sa ' 
sents about one-third of the total numbed 
of this size installed during the past tw 
As was the case last year, preferred pr 
for large industrial boilers is between 
psi at 700 to 799 F (tabulation, below)... 

Most striking feature of the boiler 
is the great flexibility of their firing equip

Firing methods V,»

Total hourly steam generating capacity, 
thousand lb per hr, and number of new 
units surveyed at various pressures and 
temperatures in the U.S. and Canada

.Temperatures, F.
Below 400- 500- 600- 700- 800- 900 &

Pressure, psig 400 499 599 699 799 899 above

Below 200 5700*
(111)*i *

200-299 545 1100 40 100
(221 (25) (1) (1)

300-399 30 360
(1) (5)

400-499 1205 740 1580
(6) (6) (8)

500-599 60
(1)

600-699 180 220 4540 130
(2) (3) (17) (1)

700-799

800-899 1950 190
(6) (1)

900-999 300 500
(1) (3)

1000 and 2555
above (5)

Totals, 1965
21,925 6245 1310 1665 960 6120 23803245
1226) (133) (28) (13) (10) (25) (8) (9)

Totals, 1964 
19,600 4400 1470 110 1210 6600 3310 2500
(155) (86) (17) (3) (9) (22) (12) (6)

‘Total hourly steam generating capacity, -without parenthesis 
‘‘Number of units surveyed, in parenthesis

OH-gas combination 

OH atone

Gas atone

Spreader stoker

Coat and bark

OH and bark

Pulverized coat

Vibrating stoker

On and coat

Exhaust and other gas

Cos end berv sawdust, 
wood, black itquor

Traveling grate,cyclone, 
pulverized coat with gas

:0 15

Reported units,%^
GREATER FLEXIBILITY of firing equipment makes it P®**^** 

the most economical fuel. Exhaust fuel is used on



) wider variety of firing equipment and controls
R J BENDER, Consulting Editor

i .v
designed for any single fuel, but rather for a 

lation of fuel?. This reflects the growing de- 
*■ f owners to take advantage of any fluctuation 
^ciy to occur in the availability or price of fuel. 
$M°re toilers are fired with recovered heat, such 
j^blast furnace gas. CO from catalytic operation 
£d exhaust gases, from a turbine or some chemical 
|jocess. Bvproducts and waste materials are also 

more frequently as fuel, in firing equipment 
jjjapted to the efficient combustion of bagasse, wood. 
Sawdust, coffee grounds, etc.
^Spreader type stoker, still the leader, is used 
for coal as well as for some of the byproduct fuels 
Mentioned. Among pulverizers, it is interesting to 
£ote an increase in the number of hammer mills. 
g5s seems to indicate more use of pulverized coal 
[^smaller industrial boiler installations. In the 
jp20’s, boilers generating as little as 50,000 lb of 
gleam per hr were pulverized-coal fired. 
StMaximum sulfur content of fuels used is tab­
ulated. Except for systems burning natural gas, this 
information shows that few boilers would be able to

P
iply with pollution control regulations, if “fuel 
litv” rather than “ambient air” is used as the cri- 

*ti of atmospheric pollution. However, the num- 
,.. of boilers now provided with dust collectors,

* >cn in medium-size installations, indicates that 
Sore thought is being given to air pollution control, 
jurvey shows 39 units equipped with dust collectors, 
oostly electrostatic or mechanical types.
|Trend toward pressurized furnaces (58% have 
Hem) and elimination of ID fans continues for both 

lugh- and low-pressure boilers.
Corrosion. Our survey question on corrosion 

protection was not clear enough. Some assumed we 
5»ere talking about waterside corrosion and gave 
linore details on “internal treatment” an item also 

jvered in the feedwater section. From this we 
learned that a great many plants use Sulfite and, 

gain as many, amines, for waterside corrosion pro- 
ction. Others assumed this question was aimed at 
as-side corrosion. Their answers revealed that a 

arge number of oil-fired boilers use anticorrosion 
SMditives. This may be a powder injected into the 

race or boiler passages, or take the form of an 
Iditive for fuel oil.
rFeedwater treatment is always provided even 
-relatively small boilers at low pressure. In most 
■s, a combination of several techniques is used, 

.n as coagulation, filtration, zeolite softening and 
emineralizing. Particular mention was made on

OWER • OCTOBER 1965

Detailsof high-temperature water systems
Water Pressurizing medium

Pressure, psig Temperature, F Temperatu re, F
Outlet Return Steam Nitrogen

15 250 180 - -■ 300
135 350 250 — 300
248 400 250 250 300
425 450 300 — 500

many returns of the importance of removing silica. 
Deaerating heaters are employed whenever justified 
by size of the plant or nature of the process.

In-plant generation. A great deal of the steam 
drives steam turbines to generate electricity. Higher 
steam pressures and temperatures predominate in 
the petroleum and chemical industries and are 
slightly lower in the paper industry. Almost com­
plete independence from any outside utility connec­
tions show the high degree of reliability that has 
been reached by these systems.

Mechanical drives. Many steam turbines also 
drive high speed pumps or compressors. One tur­
bine, listed in the survey, provides about 18,000 hp 
at 10,000 rpm for direct drive of the gas compressor 
in an ammonia fertilizer plant. Steam conditions are 
900 psig, 900 F. Turbine is the condensing type, 
with automatic steam extraction at about 400 psi. 
There appears to be a definite trend to steam turbine 
drives for high speed rotating equipment.

Topping type turbine, developed a few years 
ago, is a newcomer in the paper industry. In this 
type of system steam extracted from a high pressure 
turbine supplements steam from a lower-pressure 
boiler at the throttle of a low-pressure condensing- 
tvpe turbine.

Manufacturers report a substantial increase in the 
use of electro-hydraulic control systems which make 
operation of the steam turbine much more flexible. 
Also gaining favor is the static excitation system, 
including built-in spare capacity for both silicon rec­
tifiers and automatic regulator, with provision for 
switching to spare capacity under load. Cost is not 
anv higher than a comparable rotating system.

High-temperature water systems are making 
progress fomspace heating and process. Ten installa­
tions. covering 21 units with a total heat generation 
of some 1160 million Btu per hr, are included in the 
survey. The HTW expansion tank is balanced with 
either steam or nitrogen under pressure (see table 
above) mostly according to designer preference.
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STEAM SYSTEMS More large boilers supply high-pressure st

TABLE 1: 200 psig and above BOILERS1 FUEL

COMPANY LOCATION CONSULTING ENGINEER

*-o

CT-AM >V37£S6, 1525 to 2C0 os-?
MoOn D«' Co ................. . .. Beaumont, Texas......... 3ro>»n A Pool. Inc...................................... . 1965 Vew Pa.Pr 1 r i C£ 500 1525 925 ’.8.24 G.O

2 s«<ccsa £>ards Pager Cc ................. . . Part Awards. *<s ... P‘etler A jhoil/......................................... 1966 Ex °3.Pr 1 Ei CE 225 150C 955 11.0 3j 3 fsxrgh P'ate Glass Co...................... . . ‘tew MartmsviMe, # va. Sargent A Lunov.................................... • :bo Ex 33 1 Ei 9W 250 120G 955 35.3 z 3.13 ‘
1 diXSCn PjIO 4 Paoer Go ... .. .. . . ^aiatha. ria J E Sirrme Co ........................................ . . .966 c, °o Pi 1 Fi 3W 260 1275 900 12.4 9k o 2
5 international Paoer Co . ................. __  Panama City. ria. ... . 1965 cx Pi ! Fi C£ 300 1250 350 23.5 u.Sk.O.C

a fi St^is Co..................................... .... Bucusport, Me.............. # P Uflcon iPattners......................... 1966 Sew Pr 1 Fi PS 300 975 900 23.9 O.G
doctor A . ................. .. Cincinnati. Chio. .. . 1965 xt °n ?’ $H 1 Fi C£ 300 900 325 25.9 c.o i ;

! Bo'den Chemical Co ................... . . Ceismar, La .966 Vew ?■ 2 Ct 100 900 >C0 ■3
9 ^e Mead Cjoi. ... Amgsoort. Tenn . 966 •i 3a.Pr ; f, CE 300 575 350 31.5 c.av

:0 Marccna M<nmg Co . . ,an -•ancisco, Caiit Jiao Construction A Min.ng Co ... . ."M Xt °a ! F| Ct .90 365 90S 13.1 0 3

Wocjn C>i Co .... 'exas c,tv. 'exas Jnited Engineers A Construc'ors, ’he . 1965 Vew Po.Pr i E. 3W 500 565 520 12 G.EG
:i ? H uiatittter Co........................................ rt M Util son Co............................................. :o5 Ei 3a.Pr 1 Ei R$ 200 350 300 13.3 C 3k SO 3 :
12 3owaters Cou.men Paper Coro . Cainoun. ~*nn Pus; Sngrg Co .... I'JtlO Ex P« 1 Ei CE 274 350 325 59.5 BL T <
14 Miser Atunnua 4 Cfte*ic» Carp.............. 1965 xt Po.Pr 1 e. ■IS 325 350 350 32 5 z
:s Al^ermane Pjoet Mfg Co .. Poanone nao*os. VC. Post c.igrg vo ................................. . ibj cx Po.P: 1 M CE 350 350 525 23 5 C, 3v.O

;6 Ceianese Eioers Co.................................... .... Rock Hilt. SC .............. J £ Sirrme Co.............................................. ... 1966 Ex Po.Pr 1 Fi P* 292 3:0 750 ■a LC ^ ;
Ceiinese F aers Co...................................... Poe* Hill 3C J t Sarine Co............................................... . 1966 Ex °3.Pr 1 Pk CE 100 350 750 O.G 0.7 i

.! Co.......................................... Piinmwm, *<C . ... Oas r Mam................................. 1965 XI Pa.P- t Ei PS 300 3EC 700 C.B'n.O 2
3 3»?er J jocr Mni j 3o . ... P-es;i?o. rfis . .. 1965 Sew Pr 2 °k BW 120 575 750 G.O

:q Mf<st v>t|'nii pjio 1 Paoer Co .. .. Charleston, SC . ! 96o 'i Pr i CE 514 500 715 94 3L.0 2.75 :

:i vtonocnem, (nc . ............ ... Geismar, U . . Chemical Construction Core.......................... . 1965 Cj 1 Ei CE 140 500 750 32 r, an
22 cost ’fias P-.to 4 Paoer Co........................ Vancouver. 3C. Con. .. H A Simons, Lid......................................... 1966 it Po Pr 1 ?i CE 500 525 '50 32.3 3V.G
:3 Crown Ce-ie’Cacn Coro. __ . . #auna, Ore .... ... 1365 Sew Pr 1 Fr 9W 420 500 750 29 O.G
24 Ccovni Mtg Co ... ................. . . Haterourv, Conn . .. . . 1965 cx Po 1 Pk CE 120 560 750 3.1 0
25 Chemstrand Coro ...................................... . .. Oecatur, A'a . . . Locn*»ood-Greefte........................................ . 1965 Ex P: 1 El Ct 130 630 750 20.3 r 3 :■

ii»\ «oc«j 2tees Co........................ .. . Consnoftocnen, Pa....... H M Wilson Co............................................. . . 966 c. Pa.Pr l PV CE 150 5i0 730 49 O.BF 3 5
27 C<iies C«rvi;e Satanta, Kan ......... .. 1965 Ex Pj.Pr ! F. BW 200 500 750 9.5 z
23 .’eMerson Chemical Co.......................... Pea Vecnes, Tinas ... Stone 4 Webster Engig Corg..................... .. 1965 XI Pi Pf 1 Fi VO 200 52S 750 39 5 G,£C
29 Cranes* P'asties Co............................... Greenville. SC............ J c Saline Co.............................................. . .964 Sew Pr, SH 2PV UR 18 550 49/ 2.4 z
CO V 3jso Natural Gas Products Co .......... Odessa. Texas .... risfi E.ngrg 4 Construction, me.............. ... 1965 New Pi 2 F. VO 160 500 750 14 3 G

11 Standard Packaging Coro ... ................ . Lncoln. Me . . Anderson-Nrchols 4 Co, inc..................... . 1964 Ex Po 1 PV 3* ICO 500 560 0 73
•? <i 3 Navy .. ...................................... 3ureau oi Vams 4 Docks........................ .463 New Pa 2 “V nttB 30 600 488 i 0
23 J 5 'law ................................................ Vonoik SNovaras. li Bureau ot <ards 4 Cocks................ 964 pr 1 PV NIB 30 500 188 J 0
14 Gnciar-Aoooe's Co. inc.......................... . . 3oa Arthur. Tixas __ 3eese Stanton 4 Porter................................. .. 1965 Ex Pr 1 Pk CE 30 500 565 3
IS Ciiftwn Com Ptocessmg Co.......................... Stanley Enw ........................................ ... 1%S fcx Po.Pr l Ft BW 330 450 550 15.15

36 *aiaha Agricultural Co. LW ............... tKaiaiua. Hawan............ Sooemoim. Sorensen 4 Assoc. Inc......... .. 1366 New Pr 1 F, BW 290 J50 360 3.4 3a.0 i.i ='
3? 3ji? 3n Co................................................ Pjiatme, in................. ... 1965 Ex Po.Pr l f< CE 220 450 7QQ 2 St O.G.EG 3
33 Cim Vorfiieson Co ............................. Low Chanes. lO .. .. ... 1565 Ex Po.Pr 3 Ei 9W coo 480 710 13.7 G r
39 University at Nonh Carolina ................... ... Ch3oei Hill, NC ......... *m C Olsen A Assoc................................. .. 1965 CI SH 1 Ei JR 135 425 7S0 13.6 2.0 93

.. 1965 Pr 1 Ei BW 150 450 330 10

41 American Potash & Chemical Con>............... ___ Trona, Calif................ ... 1964 Ex ?o Pr t PV 9W 100 425 700
4? Ohio Penitentiary......................................... .... Coiumous, Ohio............ Barrows, MouienoeM 4 Sedert........................ . . 1965 Ex Pa.Pr.SH l Ei EC 100 115 750 15.5 c 1
lj Tr*reco Maoutactunn? Co.................... °asaOena, Teias .... . 1964 XI P- l Fi VO ICO J60 300 '0 G
44 Amoco Chemicals Coro ............................... ___ Jobet. in...................... ... 1965 Ex Pr l Fi Fsr 150 425 305 :i O.G
45 1 -one Sta*e Sugar Co........................... Mortecma. NY.............. Vitro Engrg Co......................................... . 1965 Sew Pr 3 PV CE 100 425 560 4.5 0

46 Aniaijdmated Sugai Co Rjoe't, Idaho. . . . 1965 Sew Po.Pr 2 Fi EC 400 578 750 -a
47 At«i' ‘on /'scose Co ........................ . r-eoeriCKSOcr^. Vj.. . 1964 Ex P’ i E, *13 50 470 7CO 592
43 Cedar iotoy “'ant, Gjit Oil CwT3 3avto«»n. T»ias .tone i Weoster Coro......... Ex Po 1 PV UR 100 125 30 5 5 G -
• 9 Nirr Z*K ina rmisning Co . Sansaurv, VC J E Sirrme Co...................................... .964 :i Po.P- l El JR 109 175 304 9 ! 71 r -
50 Cha^O'-'n Inc . . Canton. VC ... J E Siiime Cc................................................ .565 Ex Po.P; 1 Ei 3* 574 425 750 ‘•A BL

c« 0 loattowa P'ln, Mo Jnueo Engineers 4 Constructois, Inc __ . 1365 New P, 3 PV CE 100 13? 5;C o
t; i'i *c 3>,ce- ; iQ . jOCKSOfl, A|J .......... Eastern Eigrg Co......................................... ... 1965 New Pi 1 Ei CE ■>0 150 4 35 i ; 3V.G r-

Minnesota Mining A Mfg Co . .. Medtord, Ore.............. ... 1965 Vew Pr. SH 1 =V 3W 30 >00 470 3.3 O.G
•4 ^-.'osn , Hcoos, VM •*>5 Sew ?■ SH 1 °V :.o 350 •-65 G

2: ■ 'cmia 'Jri ,eisi r, •vine. Caul 3Jion C “NlhpS. .ic . *> Mew )H : ?* 9« 29 340 :jt 3 9

" -O'-ef'S Co 3- c 50 250 Sir
i -.p-.JS '--I.C’. -c Co'-)'J 1 x ?£: ; 3 ' P; * Fr -.0 ."X) : j*

• 5 ».■* 2 -o .".a rr. Si 0, ; j>. _£ .00 750 -j; ) -j
■ i - >r • a,.eci Co ‘i’ d cus 4 ’'’g-es ?“4 P- : ^ 3* r. . ;i

*.* »•■)< 5 C.. ?•;' "n I^n :cs< Ij'ii ^5 5. . ?« Ktt :-o •s' : ■

Mx»' ;«,.»• - I } Cd IS '■»«}» C .-Wj'f i V •'•r?' Sew r\ SH : P« /O li.
“ Mav -.ev-e'H .c C1 'is, is - .""Vii't 4 < v.'e' •o; Se« "V-H .0 j

- ... ,• '-jt( r- ■ a n i -1 2 • 0 ’3
-4 1 -j, ; :jte. >i ?, ; ?« i/O o .15 J-'l j
• 5 ' ?J3Cr'.J - :c“tx.r?. •o4 3 0,3 1 Pv 9* 10 350 :2Q ’ : 3-

MANi.fAi;IT'.SpPS BC • i-nw Co'eman Co
4 C -•J s C-idi^ers Mig C-; BE rorge Co
1&F 4-.^' - in Ah ; • *er 1 j, -r BG • iTT Beit jno Gossett Hydionics
A i. ; n neat ,ng . ift; 3iG - B'ge'ow Co
IMP i -- . -jp yj'$r Pj-ot, ,?c BJ • Bvron-jacirscm Pumos, 'nc. SuOcf Bnrg-trarner Ci
4' j • • Ca. inc BM • Bai-ev Mteter Co
•4P0 •J ’ca p.h£i 31v. 9P 9ctl3l0 Pu'nos Civ.

■«~w • :•* 4,r BtHi'c F-):ge Cc
IS 4 -p' - J| j ',WC. 'X',sr,'3i 2 V = PL 3 ^s-ove Secerttoc Co
3 ' >c-stf.-s. .X -:°o •r;os *c
BA ' 3^« -V •;■;«*( .3 BC - 3'.<' E rg'g Cc. 'nc

2* • Sabcoc* A *ilcox Co CC* - F’eder'ex Cc*
3y • Bavei Co cv - Ccpes-Vutcm
23 dea»er Brooks Co, Sotmgfieia Boner Div DAfi - Darling 9'os
C3C •Coooer-Bessemer Corp OhP • Dean mil Pj'
CGI •C'eve.anc Gontics. inc OL - G« Laval Tj-
CE • Comoustion tig't i.’ii. OP . Diamond Pc**'
CE • 'Garage Fan Co ORA DravO Core
C.-iB • Gucago Bmwer Coro CSC - Detroit St>ei
C“H • Chicago -eater Co EC - Ene City "
ICE
11M

Cj**-' Co
C^i'oact Conncis Co. he

EGA - E “ctcr-cs
Comcustion



irbines driving generators, high speed compressors and pumps
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T.M
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T
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K.T
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M.T

M.T
M
M..T
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V
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M

M T
V.T

Z.Mi
Ca.r,Z.tn
Mu
Z
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Ci/.Z.Mu.ln
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EV.In
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HCC
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9W
F
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BM
RE
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HCC
COE
HAY
BV
COE

COE
COE

24
2b

2E
27
26
25 
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3!
32
23
34
3b

36
37
38

-Emic*. Co
• Enjmee- Cc 
-Fc*Dorr C.
• f'» tsn C-:
- Fair^arcs Mt-se fo*r: Srsie^‘ D1
• Forne» tng'C
- Foster wree •• Ctr
• General .-f
-Greer. Fi* ELon&.T.ie Co. m: 
-Goulc Fu'T'O*. me
• nonewie:.

YER • OCTOBER 1965

Cci* ocusinei

-i - • Mtivs Ccic
w~c -napy. Cnernca’.s & Control', me
MCE • r'o''"r.an Co'rn.'Sfon Eng’f Cc

• ri«> uxratone:
ILG-ILg • £.e;i-*c veni-iaimr Cc
IBW -in;emaiiooa. Bene1 Wo ns Co
;t • mgeisC''-Rano Cc
KC • e.ot>oer$ Cc, m;
YEE • weeie1 boiie' Co
KEW -wewanee Bone',

Aneucan Stancarc industnai D'v

LA • Tnf Lou1' Allis C:
LS • _aC'«ot Store C:
MCB -M:&uT»ei Stout Cc

= -Mficoic Corr
MCE - -McGra* Eoisor Cc 
MHO -M H DetnCK Cc
Mi* -Murrar lion Works Cc
VP -Moore Products Cc
CC -Orr & SefflDowe:. Inc
PEC -PeaDOO Engrj; Ccr:
PP -Dacific Putos. me

pc . Rav Bomei Sates Inc
PC * Researcn-Comeli. Inc
PE -Reliance Electric & Emgtg Cc
REC -RecoicCorc
fit -ReojOnc Flow Meters Co
RK -Ruggies-Knngeman Mtj Co
ROC - RoCKwe" Mtj Co
FS -fiiiev Sto*et Coro
SHA -Fred H SchauO Eng»g Co
SD -Sonnpfieio Boile1 Cc
Sw -StuHevant Div Westmpiouse Electric Corn
CONTINUED ON NEXT PAGE
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STEAM SYSTEMS
TABLE 2: Below 200 psig

COMPANY LOCATION CONSULTING ENGINEER

30ILERS : FUEL FURNaTT1

?

- = 8 *'
i i s L ! - y
i 6

1
w i

e ij ; i
1

-I 2. 5 zl | E • •

i I . £ e I If : = |
Q z ! o2 x O- O I o *- X , **•

>10 Cfi«mc»
J5 L'mversiiv ai Oregon Medical jC-iooi 
36 Tragaro On Co.................

67
n;<matic.iai Scsiress Machines Coro.........
’ecne Coro ......... .................

Eiflicatt. NY .......
P'amvrew Texas

3um$ i McOonneii Engrg Co................. ......  3964 Ne«
Ve« Dr

3 ?'« 
Pk

<££
C3

:o :oo
2S0

E37
jal

2 J 3 ... pi UV

53 •ateroate Cevetoonent............................... •asnm^tcn, 0 C .. .... 1935 New :H 2 Yig :0 2Tj Eat J.5 O.G .... 3tj
59 E/e<ett Ptvwood Ccro .......................... Everett. *asn J •ittran.................................................. . . :«5 Si 3. ] r ' 50 2 SO Eat E.C . 30
'0 Minnesota Mining i Vtf? Co............ ... ol Paul, ‘Ann.......... ....... E965 Ex 4-.5H i 3ftO ISO 295 Eat ;: 3 . P3 UV

’1 Chevrolet Motor 0>v. General Motors Coro ... ... Uvoma. Mich . . . .... '935 ?■ o r. vi 9 ?0 :co Eat 3.5 . . 30
22 Massachusetts hsMute of Tecwoiogr ....... Camomile, Mass Jac-xson 4 Moreland....................... . .. 196A £« EH J -• •18 :oo -X0 J2S 3.3 0 G . ?i UVrs ’J S P*ywwd Coro .... ......... ... GavtonJ, Mien...... .. . :963 New 3- ) Fr 52 E35 Eat *4.C .. 30't ;sjitaoie Lire Assurance socierr. . . . . Chicago, HI v4icmore. Qwinjs 4 Merrill '965 New Eh E SP :i EDO Eat 2.2 G.C 34 uv

American Cranamro Co....................... 3ace, r la................ 1965 £< 3, : 5*1 :oo CIO Eat ■2 uv
•s E.o«n Ze-'eioacn Coro.. 5om Armeies. •asn. 

L::cnnet<j. Minn .
;?65 it o. 1 =v 3W EO 250 Ear E) .'■2 Ir

' ’St OiSt' CT Assn , ... '96: n 3^ 3®C ■50 Eat ■5 c .. UV
23 »»as instruments, nc.................................. Slaiias. Texas . . E 965 Et 3. ' 3; 3* ICO :ii Eat : ■> c 3t UV
'9 S'June' Che^’cai Co .................. •estena, Cant C Moore 4 Co ... .ncf E x 3. 3; E* MO CEO Eat 30 uv
30 9ancno Los Amigos ,-oso Downey. Ciii! M A Srsnman Co. ... .hi New r! I 3* MliV E5 250 Eat ic 34 uv
31 "He ^amoro Gas Co........................... ■'arttcro, Conn. . . Seeive, itevenson, Va«u?. 4 ^nectit. . . . . . . . .... \%i Tj, SH 1 Pk CE ?5 250 Eat D.G . ?d uv
32 Ce'aneseCoro ............................................. . Rome, Ca................. T J Kauffeid ........................................... .....  1965 tx Po.P’.SH 1 ft t: IDO 2:5 *50 : ’1 * ' 30.CB If
13 3 F Goodrich Chemical ‘Co ...................... .. ^enrv. :;i . ... 1365 Ex 3. 3-k CE :oo 225 Eat 6 3 o: . PI uv

Ciwston, Pi. 
Portland, Ore 
Soutfl Gate, Calif .

2amuei Puoginsxv Assoc .. 
s OonaiU Kroe*er i Assoc

.965 Si 
:?55 Ex 
\%i Ex

U
: 3

o.: 30
3d

uv
uv

STEAM SYSTEMS Wow 29Q osi?
:/' Ecniit; 3fewm^ Co........................................ Longview, "exas....... Etcne 4 Wetiste' Eng'? Coro................. .... E 366 New J. ; o. :a 60 115 Sat 5 2 j Pd •
38 El ^oseon moso.................................................. Groove. Cant .......... Bouillon. Ltinstotterson 4 ucnairer. .. . . .. .964 New EH ■ 3 Bn 42 ;io Eat s 30
39 Uniyeisitv of idtfo- . ........................ Moscow, idano . .. Bouillon. Ctinstoiferson 4 Scnairer............ .. . .96J jH 1 3 =w SO EX Sat 1 ' 30
30 Piedmont PluSn Muts, nc........................... G.eenvnte, EC.......... . j £ Eicme Co........................................ 1965 it P-. SH ! - AS ■ < E25 Eat 1 ’ ‘
51 Central Missouri Etate Ca..e$e ................ Wanensourj, Mo. . .. uiftn ••asnaait......................................... ;%5 SH F, 3RO 50 E25 2a; •rs o.s 3D

32 ■Coats 4 Ciaro. (nc............................................ Ai&anv, Ga ............ . J £ Sirnne Co ................. ............ ... '.965 c, ?■ EH i 3W 60 :x Sat 6 5 SO.Wd.O 2.5 3D ‘
93 Et ,'Oftn’s Hoso.................................................. Santa Monica, Cilil... 3oui<'ion. Ctinstorterson 4 icnairer .......... .965 Ei SH ; ?k BW 25.5 !40 Sat 2 3 O.G 30 t
34 Betletiero 3o»i«r ?lant.................................... 3 ttsburpi. Pi........ Peter F tortus Coro.................................. .... M66 it SH i f * fr 100 !o Sat *1 2 ■* n 30
« 3Ioca 3ros Tooacco Co .................... .. ........ *b«iin$, • Va. .. 3»:er F Lotus Coro.....  ......... ... *965 ii °< C£ X :25 Sat 3.7 90 W 1
36 CoiuT'Ora rti?n knooi... ................. Bicniand. *(asn......... 3oun'on. CNnstc/feison & Schatrer .. . . .. .965 New SH 2 F OS 10 :o SO 30 O.G 30 '

V c:nj stotot Co................. ................... Sterling Mrctl. , j F J’rirciaro 4 Co............................. .... ’.965 »■ Eh ; r, •IS :x •25 Sat 13 3 - 30 Mr l
?8 joutn r.onoa Ju^ar......................................... Soutn 3av, r i......... .. . .964 it 3, •18 .25 IX 129 M.3 3a,C 30 V t

ieame Steam Coro............................... Seattle. *asn........ z. Pr SH 1 Pv CE !X EX Sat 6.3 0 1 3d uv
00 3owaters Carolina Coro.................................... Cataww. SC.............. .... 1964 Ex Pr 1 PV CE 'X ;» Sat 5.3 9 •_2 Pd uv *

.01 Oxford Paoer Co................................................ Pumronj Me ....... . .965 Pr 1 3V CE :x !35 Sat 5 4 Pd Ir

02 Temsieot, CMC................................................ Elyria. Ohio............ ... I%5 Of ; p, •19 !00 150 Sat 7.3 r* 90
93 C-NnOten’s noso................................................ Coiunous, >ro__ N#w Eh 2 PV •IB X !25 Sat >1 r;

.04 Farmers i.*nron Central Excnanje...................... Laurei, Mont............ . Wayn* c Manan ......................................... .... E965 Ex 3, 1 Fi CE IX *03 Sjt ' ! 1 J.G ) Pd
05 Brown 4 #iiii»son Taoacco Coro ................. Lcuisville, .......... Ex =\EH t Fi VO 173 550 Sat ; i m r. Pi uv

.06 American Cvanamio Co...................................... Willow island, W Va .... 1965 Ex Pr : ?•* 3W EX 1W Sat G °d uv

37 Un<vers.tY ot Alaoama........................................ University. ;’a ....... i C Thomasson 4 Assoc.............................. .... 1965 Ex SH : f. VO EX i:s Sot :1 ■ r . ; 30 N •
D8 General Electric Co ....................................... Psnaoeion a. ^a.... United coroners 4 Constructors, Inc .. . ! 965 Ex 3. 1 3k CE ECO EX Eat i_2 9 2.5 Pd '
09 cattle -’earn Co .. . ............................ Seattle. #«n............ 3ouiiiion, Ctiristotterson 4 jc.iJirer....... .. . .965 E» Po.Eh 1 ?v i'C ’20 E65 Sjt 9 Om UV
;o Bor j. he............................... ................. Cftica^o. ill .......... :*5 £i P; 2 3v MIW .4 160 Eat •n j =6 uv *
■[ C>iC3$a Earton Co............................................ •„?i'ca$o m .......... ;ru:_c

' 3',SH E PV SP EX Eat > i c 3d It

5?Suir*C!<0n Hoso............................................ C-Va?o. 'll .......... Scnmiat, Gntwn 4 E:to«son................... . . 1964 New 3 Eh 2 P« Bw X 125 Sat xz P ir t
.3 Murrjv Coro ................................................... Scranton Pi............ :j*;4 Ll 3' Eh ; p. FW Xi : -d Sjt i E). E 30

Et Vncent's Hoso . ... 3r im^s. M:nt . . . 3 L ‘>-uSSmg................ . .964 New c'« 3# X Eat 2.2 ■) ] UV
15 inscoiion EEonsoiicated Coooei Co................. hSO'Ht'On, An^ .. ... E965 E« '■ : 'v ^Ec. 25 EX Sat S.2 ).G 30 Ir
.6 Ame-ican Medical Assn...................... Ctiica^o, in . ... C ■- 'Agronv .............. .. ’ >35 New D1, .r ’ r, EC *.3 P: uv

iJ Etocuvaros Service 4 Suooir ........................ Sioux C.tY, :owa . ... :%i Ei Pr l PV 8W X 150 Eat 1.9 3d Ml
.3 •euron Silica Co............................................ ••cron. Ill . .. >» 3- SH . ?. 3* 16.5 ■;o Eat *; 30 H
|5 e eicner 0*f Co .... 4. Tinjion Cai.f ., E954 £, 3. ■ 3; ppm EO Sat 2 °d UV
X Ci Eaisourv s Lao Cnai'»s . c«a . ro5 Ci 3. PV 350 50 ,:0 Sa> -> • Pd
E! Cummins co^ne Co -outn Bene, ic 3 _-*wi5 4 Assoc . . . . . . . . . . . . . . . . . . . . E6 5 3‘.;a 2 EQ2) JO 'SC Eat : m 2 Pi

L Elite -C',noi I'fMI ' E-c4 •- :• '} . E'J Sr :E) N I

EE - C .'r.soo 4 -.'"s “t . r,i -.i 3w EM Ei: 3:
Mu Tern •<( ntji s „n.y»isi% .JiNcryj).* ' ‘ , E;^:e- 4 V; • t w’3 •0 S 3 30

25 Man«ato State Coi'eae ‘Xan. iic, M'-in -..h5, ’Xt-3,.0, E -r.-l te‘? 4 E "Coson . : H 3=0 T 3d
4 ■ 'tr<.jC'\ 31 . -

* Vn «i son Eo E'er-'- Ev c ^ -l^i p 3. £• . X .at 50 ■jv l.
29 3o»S Own ... 3<>S ’»i _ A _ ] < . j . Z* SO J:
29 .an«i j. - :ocs .: ro *» . j«rre ’ .JV-"-’ 4 3 in .-.o E it 3i E
A) N<;:am _i»ircCJiS, 'C. mca. ' . ' E- > 3. Pk =w 60 E:6 Eat 3o

TE -Terry Steam Tjio»f'« Zo
TS - Tjoc >i0vaidj Coro, P-xticts C 
l)P • union > jix Co 
UR • Jn.on iron «o-»J C'v.

a ,e. /o*e< Eoro 
VO -'"erry »cj! Macrae Co
*£ • Westm^ouse E ectnc Cod
*'B 30"»* Co
•'* *1 . *i? Mt?'Co
*MC • •hi'on Mac roe Eo
• SB •* N Best Ccaxs'icn Ecoioment E

•0 • or’tiing’on Caro 3D • 3aiancec Iranwo ••stem A’^C'D tat in S'lp 3F -Btast ‘umace gas#P( •j*ien P;no$, tne 3v • Barn
• PM •eirman °u*x) Mfg Co 3o •3?wt mil
• S • ■iSOft-Enyie' Wo.T$. 3L • 3iac». -'Cuer

■j i Sreei 'Eoro 2 • . 2iiumi'ic>u>
vOR ^jrv-SH-o-ev ^c 2a ■ S.'JS'jijt'On 
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4 STEAM SYSTEMS Survey reveals large high temperature watS

TABLE 3: Below 200 psig; HT water systems and overseas
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Almost twice as many engines ;
Of special interest here is that of the 712 units surveyed throu; 
the world, only 48% are full diesel. This is mainly due to tht 
nomics and availability of natural gas. Generating electricity i 
the main use, by over 70%. The fact that the total energy co 
accounts for 7% of the various uses is worth keeping an eye on. 
it comes to engine capacity, size range up to 500 hp contains 28 
the units surveyed. Interestingly enough, 46% of the total are 
in-line type, with V-block cylinders accounting for over 28%.

Unquestionably oil and gas engines are going through a dyi 
era of research and development. This year Power readers reqi 
us to survey more units, which are tabulated on the following

. STEVE ELONKA, Senior Associet

Cylinder block

Total surveyed 

3 US, Canoao 

■■ Overseas

Principal use

OVERSEAS UNITS are used mainly for power generation. U.S.-Canada 
lead in number of engines for total energy systems, mechanical drives

Type engine and fuel used

FULL DIESELS overseas are more than double the total in U.S.-Canada, 
no doubt because natural gas is not available in most other countries

In-line

Vee

Opposed-piston

Radial

Delta

Not indicated

IN-LINE AND V-TYPE cylinder block are most popular of the fi 
types surveyed, although over 23% did not indicate type o

Engine capacity, hp

6000-8999

5500-5999

5000-5499

4500-4999

4000-4499

3500-3999

3CC0-3499

2500-2999

2000-2499

1500-1999

1000-1499 '

500-999

0-499

0 5 10 15 20
Reposed units, /«

WORK HORSE range for larger engines is 2500-2999 
the U.S. and Canada. More of the smaller engines are used
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