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A Few Remarks in Relation· to Steam 
Heating. 

ST. P,u'L, Jan. 24, 187!). 
'.rhe subject of steam-heating in comparison to 

its magnitude, has received less sci en t i fie attention 
than almost any b ranch of engineering in t he 
world. The idea of its being a subject worthy of 
attention, seems to have b en scouted by almost 
every one, We ·have boilers, eng ines ancl 
pumps, in which hundreds of thousands of dol­
lars have been expended to make them as near 
perfe~t as the. prnsenti advanced state of enginee r­
mg science will admit. vVe pay thousands of dol­
lars for patented improved boilers that will evap­
orate ten or eleven pounds of water per pound of 
coal, and have them set on the niost improved 
plan regardh'SS of expense. Radiators, of the 
most approved and expensive designs are furni sh­
ed for radiating the heat so developed, fout the i-11-
t~rmediate parts, such as pipes, fittings, etc., the 
sizes and arrangement of the same is nearly al­
ways left to any party who may be c.onvenient and 
have tools of proper size to enable tli em to handle 

Tt+ 
<'583_ ti1'EAiH HEATING APPARATUS. 3 

· E'.i82 the work entirely regardless of the fact that the 
counecti?ns from the boilers, to the radiators 
and radiators back to the boilers again 
are the rnost important factors in th e con­
struction of a successful steam heating 
apparatus, as on these connections depend 
largely ~he amount of radiating smface requirnd. 
The quietness of the a.pparatl1S, the facility of 
hanclling, and, last, hut not least, the a11J ount of 
fu el consum ed. It ma.y he set clown as a posi-tive 
fact, that the averngP hi gh pressure steam-heat­
mg appan1 tus cloes not waste less than 40 per 
cent. of the steam that is generated by the boilers, 
many. much more, ,t few less. This seerns a 
large loss, but it is a fact, neverth eless, as! clemon­
str,tte, wharever I overhaul an apparatus. In or­
der to construct an economica l and successful 
steam apparatus, it shon ltl be designed by a thor­
ough engineer , and each part calculated on strict 
scien_tiJ-i c principles, (not by guess, as is often the 
case,/ and the design carried out in all its details. 
by competent and experienced workmen. No 
worse mistake can be made. t'han that any man, 
because b~ 1s a g·oocl mechanic at steam, gas fitting 
o! P.lnmbmg_, is ne,cessarily an "heating and ven­
tilatmg engmeer.' In fact there is no one man 
within my own knowledge that can be recognized 
as autho~ity _on either the two suhfects of heating 

,;and ventilatrng,much less the additional ones of gas 
~ a?d hydraulic engineering. One of the best rle-

ngned heating and ventilating apparatus I have 
~ ever seen was utterly ruined by the manner m 
~ which the apparant insignificant details werP exe-
1-? cuted, and yet the workmanship was good. The 

fault is almost always in the d.esign, rather 
~ than in the workmanship. However, tli'e design 
~ may J).e ~aulty. and the construct.ion.good, or th'e 

consy_(ict10n faulty. and the design good , in 
I 
'l 
"r 
....s ;Z_J./:i.:;JL/ I 
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either case no satisfactory results can. be expected, 
but when the design and construct10n a~e both 
faulty, as is too frequently the case, nothmg but 
trouble and expense can be expected. . 

l'arties who put a large amount of mo!1ey mto a 
steam-heating apparatus ought to receive some­
thing in return ; and should, in all cases, demand 
from their heating engineer, that the apparatus, 
for which he demands such large sums of_ mon~y, 
will at least heat in all of its parts read1ly with 
at most, a pound pressure of steam above the .at­
mos1)here, (a few ounces is ample). No cracl~i~g 
or snapping should be tolerated under any condition 
·i , 11,, '!I ;- r1rt, awl no steam or hot water shoul_d b? 
allowed to g9 to waste f~om any brnn~h thereof.' 
and, whenever the settrng,' of .the boilers. and .ar­
rangement of smoke-flues , &c., are l~ft With h1~, 
(:tncl they always should be, as that 1s an especial 
p:ut of his ·- business), he should so arrange the 
boile~s, t\ues, etc., as to produce the most. stea~ 
with the kind of fuel used; and,whenever bitumm­
ous co,tl is used, there should,- be little or no black 

8 ,nuke developed. A large volume of :tilack s_moke 
issu;n5 fr6m a chimney is an infalltbl~ witnes_s 
tLmt so(Ile part. if hot all, of the ~e!1~ratmg appar­
atus is badly L'.eJigned. In the vicnuty of a hotel 
this is es:pecially annoying, and genei·ally smoke 
prevention results in economy in fuel. . 

An a:pparntus constructed as ab~ve sug~ested is 
one of the llesn monuments for its designer, a 
credit to its constructor, and a constant source of 
satisfaction and comfort to its owner and user ,and 
when parties, who pay the bills, _will de~and and 
accept no other, the Steam-:S:eatmg Engme~r and 
his business will take theu proper place m the 
engineering world. 

Very respectfully yours, 
E. F. OSBORNE. 
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I have It-ft out all cuts, illustrations or descrip­
tions of my system , from the fa.ct of the difficulty 
of either representing or describing it pro1ierly. 
An apparatus that looks very ?-imple, when put UJJ 
in phtre, looks very cornplicateJ when on p:1per in 
a. drawing. But I have large drawings explaining 
the suhject, which I will forward to parties who, 
with a view to its adoption, wish to investigatf 
the ~nlij ect, and who will return the same to me 
when they have exam ined them. 

O;,borne's Syste1n of Stea1n-Pipe Fitting 
1'01· Heating, Drying and othe1· 

Purposes, Invented by 
E. F. OSBORNE, St. 

Paul, N.linn. 

N introducing myself and subject, to the 
general public, I expect, and shall undoubt­
edly receive considerable adverse criticism, 
especially from those who are in the steam­

heating business. Therefore; I shall ex1Jress no 
opinions, but simply state facts, and to substan­
tiate these statements which I claiin as facts, I 
will refer to the parties for whom I have done 
wor\l:, and to t.he contracts under wJ, ich lllat wo1 k 
has been done. As a preliminary statemeut, I 
would say, my system consists of an impro\·ccl 
method of arrangement of apparatus, and the 
connections between boilers and heating surface 
"for conducting steam to the heating surface" and 
returning the water of condensation to boilers. To 
insure economy in fuel, ease of management and 
enabling the engineer to run various portion · of 
the "job" on different pl'essurr..s at the same time 
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as in hospitals aucl hot~ls wh ere beating, laundry 
an<:l kitchen work, require various pres m e~ at 
the same tim e and which can be adopted and 
used without r~fcrencc to an y particular kind of 
boilers radia.tors, traps, &c., ancl is equall y adap­
ted to' both direct and inclircct radiation. InsLitu­
t10ns usin()' either of the old systems can have them 
remTanO'ccf to thi s system, using the I.Juilers, rnd­
iators ~n 'l other materials uow in use. Sec let­
ters of engin eer tate Capital, St. Paul, anrl F. S. 
Gi Ison, N icoll et House, Minneapolis. H eretofore 
there has i> een in vogue two metborls, or systems 
of stea m pipin <T for heating purposes call ed Te­

spectively "The"' Low Pressm e System" and the 
"Hiuh Press m e System ." The tirst nam ed sys­
tem"' is corrcC' t iu priucipie so far as_ relates to t\1e 
arnrngcments of the . pi p_es and rnchat?1 s, and. 187 

or houltl be thC' basis of all. .•11.1tems of steam p1pe­
titt ino· whc/c steam is used for hea.ting purposes. 
Thi s "'~vstcm c:fl n onlv be advantageously used, 
howeve;·, on small jc(bs wh t; re s~eam is req uired 
fo r no other purpo e rxcept hcatrng and ease of 
management, an 1 economy in fuel i of secondary 
importance. In this ~yst~m the water_ of conden­
sation returns directly rnto th e lio1Ier, and of 
eom se the hnati11 0· sm face in the buildiJig has sub­
stantia.l lv the sn me stea m pcssure, 11 s the boiler. 

The te rm " Low Prcssme system" applies on ly 
to the system of arrang ing tl :e a ppar,1tus and not ~o 
the absolute vressnre carri ed on th ~ apparatus, ID 

fact I have ·, nown a so-called "Low Pressure" 
apparntns to he run on 120 tbs. of steam. 

The so-eall etl ' High Pl'cssure" system is noted 
for nothinn· parti .. ular except au enti re absence of 
nit .oi1.•te,11 its cnormnt;s wa. tu of fuel , and the in­
ce~s;mt ~rae ing- nml snapping, , hich is almost 
invaribly expr ri t•ncecl, and which i. iu fact so ~ ­
noying as to fn.><Juently cause !ruests to avoid 
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stopping at the hotels where it is in use. The 
t erm, " High Pressure ystem, " r efers only to 
the rnan-qer of arranging the apparatus, and not 
to th e absolute pressure canied. 

In my improved system, I have combined the 
good features of both the high nnd low pressure 
systems , and discanlell the bad features. .A. few 
of the good poin ts . in my system are named be­
low. Tiles!' res nl ts I have, and will , O'uarantee, 
and give 1>01 di to accomplish. 

Fii·st.. --StP,Lm shall circu·atefi·eely in a,ll pm·ts of 
the largest apparatus, with not to exce ~cl one 
pound pres ·ure of steam above the atmo 1pli e1 e. 

Seco ,1cL-There shall be no liammering · or 
snapping in any part of the apparntus. 

Thircl. - The a.pparntus shall work equally well, 
with 1 or 100 lbs. pressure of steam. 

:Fourth.- .A. fl oor below the boiler can be warm­
ed jnst as rjfectivel,y aml economically, a.s any oth er 
floor. 

Fi fth. - Whenever required, and parties desire 
to incm the addi t ional expense, such parts of the 
apparatns as des ired can be so arrnngecl as to pre­
c lncle any clanger of freezing, and I ,,,m posit-ively 
guarantee against fro. t ; such parts of the appara­
tu , as are so arra.ngecl , without regard to tlrn 
temperature to winch such parts are exposed, or 
wh ether such partR are in use or not. 

1 will now make some co111parison between 
my system, and other systems. 1st, with the 
ordinary high pressiire trap and tank system 
as exemplified in !10tels in New York, Chicago 
and other citie: . In my system the saving 
of fuel is never less t han 20 per cent. seldom less 
than 30 to 40 per cent, and often more The engi­
neer's d nties are reduced Ya'' to ,U; the fireman's du­
ties a.re of comse reduced in direct proportion to 
the fuel used. The wear and tear on boilers,grates, 



8 E . l!' . OSDORNE'S J.Ml'llOYED SYSTEM OJ<' 

pumps, &c., is r educed from 20 to 4U per cent. 
The expense for repairs are never to exceed one. 
half, and in fact a.re very trilling. 'fhe feed wa­
ter as it goes in to the lio iler, is :;eldom less · than 
200 deg. and often :22U to :.l..JO de,),'s. Far. 

Ther e are no a ir or drip pipes connected to 
chimneys or sewers, wb ich is n ecessaril y the case 
with the oill system, and wh icll , it is well know 11 , 

causes serious loss in fuel, by the continuous dh­
charge of stea1u ,md witter , say ing nothing of tli e 
extra care and t ime required of t he f'ngiueer. 
A ll parts of the app,trntus a re u nder the i101uedi­
ate super vision of t il e engineer who can t.P ll nr a 
gJance what is going on in almost any part nf thd 
apparatus. Sixty pounds or more of steam rna.v 
be carried in t he boilers, fo r the pnrpose '" r<1u­
ning the engine, !\levators, &c ., for ty po11ml:; lllOre 

or less on t h e kitchen or laundry, and fo r other 
purposes; running the ma in bui lding on any prt's­
sure des ired ; from one pound, upward , and all 
the exhaust stea,m from engine, kitchen , laund ry 
or other a pvarntus, is used for heating. 

.\.nd all water from each and every lirnnch 
of the apparatus, inclmling kitchen and la.11rnlry. 
i:; returned direct into the ma. in appara.tns, 
and thence into the boiler. To those wh o a re 
not fami liar with th is s ul,,i ect or to enginee rs who 
have run the old trap aAd tank system, t his may 
seem almost impossil> le, but I have done and am 
~oing repeateLliy all that I claim above. 

In comµ ,iri son with t he Low Pressure Sys tem, 
my improvecl system offers t he following ad vantageR 
for large jobs. It is more economical from the 
facility with which it can lie handled . Steam 
can be usell at different pressures for different 
purposes at one ancl the same time. A basement 
can lie wanned equa,ly well as an upper tloor and 
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yet the boiler be located above · ground with 'f!o 
loss qf heat. 'Should the boiler foam bad!~, (a 
t rouble freqnent.ly experien ced with low pr essure 
boi lers, and almost invariably with sectiona l boil­
ers,) nothing .hut dry steam will enter the pipes of 
the app tratns. In conclusion, I would say my 
improvnl system is adapted for work of any 
magni t u le, from h eating one room to heating a 
thonsand rooms. 

My system is fully coi•ei·ed by patents, and ltei-eajle1· 
inji'ing6·rs will be held sti· ictly 1·esponaible for i ts i,se. 

I will hold myself in r eadiness to meet hoa.rrls 
of trnstees, or other parties wishing to consnlt 
with me on the subject, either in t he U nited 
States or Canmlas . 

l!N r esponse to my letters of inquiry as to the 
ii, practi cal working of my system, I have r e­

ceived , a mong others. the fo llowing letters : 
The Be nnet.t-Oshorne M'f'g Co. of St. Paul, Mi nn ., 

have pu t into the Second Hospita l fo r Insane, at Ro­
el.tester , Minn . "Osborn e's Improved Svstem of 
Stea m Heatin.2; Appamtus," whiclt upou test proves 
satisfactory. The trnstees, accompanied by an expe­
rienced engineer, after exa mination, give emplrnli c 
approva.l of tbe syst.em of heating, and its efficiency, it,s 
peculiar quietness, and its economy in tlt e use of steam. 
The testimony of tbe engineer, " t.bat this is the most 
complete beating and noiseless system he has ever 
i;een," was presented to the Trustees. 

A.H. KERR, 

Sec'y of Board of Ti'ustees. 
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RECORD OF "TEMPERATURES." 
January 9th, 1879. 

TIM G. Outside I Inside I Tempt. of I Steam in }"t E>rlTIOn-

___ 'l.'f'.ntpt. 
1 

Tempt, Feed \\"ate r. Lbs. on Tnnk Bo'.lf'r. 

6 .A . M ltiJJ·wz78 .A'e Z211 Degrees.5 Pounds. 30 Po und•. 
7 14 " 78 " 210 7],o 25 
9 " " 14 " 80 " 211 110 35 I 

12 " 76 " 208 2!,o 35 
12 " 10 " 76 " :108 !r 35 
l P .M. .. I 

6 74 208 1 :15 
2 " .. 

" 
I 

6 74 208 ;1 30 

10 " 72 " 200 ?X ~5 
6 JO " o2 " 200 2Jo 25 
8 " " 10 " 74 " 1210 1, 35 
10 1210 

I 

10 ., 74 .. 5 i:l.5 

I wo111ct say that the differ ent pressur es on the 
tank wns caused purposely , to see what pressures 
it worked at, 

Respectfully submitted, 
W. H. PEARCE, 

1st Engineer. 
I. E. Tank, pressure, mean pressureon the build· 
ing. 

E. F . OSBORNE, Esq. 
Dear Sir: 

During the several years w!Jich your improved sys­
tem of steam heating has ueen in this hotel under my 
.charge, I am pleased to st,ite that although this was 
tbc first apparatus of the kind put in, it has worked 
to my entire satisfaction. Every thing heats up at 
once, without noise, and it works equally well with ex• 
hausf or live steam, with one pound or with fifty pounds 
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pressure. We can heat the entire house, and the guage 
show ing no pressure c1t all. W ith my experi ence wiLh 
t!IC old tnip and tank system, I do not believe we 
conld rnn tl1is house on less than tifty per cent. of 
addition,tl fuel, if we had that system. I have no 
doubt but that the additional cost of your apparatus ha5 
been more tilan saved, every 2 yeftrs-in the econo­
my in repairs andengineers salary alone-sayingnol hing 
of the fuel saved . Even in very cokl we~tlie:· 
we only use one boiler to heat and fm·ni sh steam and 
power, including elev .ter, for this whole house, uesi<lc 
ba i·ber shop, and Turki sh bath rooms anrl tlires stores. 

l do nul think t!Jis is equaled in the Un ited Stat es. 
Th e peculiar advantages of being aule to run !he uo il ­

er on ,1 hi gh pre~sure for p ,wer. 'aunclry and kit chen 
work, :tnd nt tue same time run the he,iting app.1rntus 
on li b. '•more or less as required," of Rteam with no 
waste through tmps, &c., can Pot he uver estinrnted. 
TIJ e heating surface on same !lour with boiler, "or even 
on t he floor below work equally well with that on 
otl..ter flou rs. 

CHARLES MOltTON, 
Chief Engineer. Merchant's Hotel, 

St. Panl Minn. 
I cordially endorse t ile St,atement of Chas. Modon, 

engineer, in eyery respect. '1 lie working and heating 
i · pcrtect in every part of the house. 

A. ALLEN, 
Prop. Merchants Hotel. 

ROCHESTER, MINN., Jan. 13, 1879. 
To whom it may concern : 

On the 9th day of January, 1879 , I vis ited the Second 
Hospital for Insane at Rochester, Minn. , for the 
purpose of examining previous to the acceptance 
of sftme the heating apparatus pu in by the 
Bennett 'osborue Manufacturing Co ., of St, Paul, 
Minn. I have thirty(30) years' experience in Heating 
Apparatus, and tliiP one is the moRt quiet in its 
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working of any I have seen, and is so simple in co~­
struction tl!at is a wonder to me that some one has 
not thought of this plnn before . In this plan are em­
bodied every good feature that is necessary for a per­
fect workine: apparatus-the supply of perfectly dry 
steam to all the coils the fartheres;, coil receiving as 
much heat and working with the same reliability as 
the nearest one. The eutire absence of clicking and 
snapping so common in a steam beating apparat us. I 
can· cheerfully recommend Bennett-Osborne Manu­
facturing Co. 's plan of heating to any one who contem­
plates beating hy steam . 

Respectfully, 
W. H . PEARCE, 

Chief Engineer for First Hospital for Insa ne. 
St. P etP, r, Minn . 

General Sup's Office ; ~ 
West Wisconsin Railway; 

HUDSON , '\Vis. 
E. F. OSBORNE, Esq ., St. Paul. 

Dear Sir: 
The steam beating apparatus attached to om , shops 

at Eau t:Jaire, acd to our shops and General Ofl'lces at 
Hudson, which were put in under yo:.ir pe!"sOmt! super­
vision and management have thus far proved m every 
way satisfactory. 

Yours Trnly, 
E. W. WINTER, Gen . Supt. 

In addition to the above the Bennett-OsLorne Man­
ufactming Co. are now introducing it into tl1e large 
store of Noyes Bros. & Cutler, St. P aul , Minn . 

The flour Mill of J. A. Chri~tian aud Co. and in 
parts of the Washburn Mill B, Minneapolis, Minn. In 
this mill they require thrr.e (3] differ~nt pressures, 
one for general heating, and two for heatmg and_sten m, 
ing wheat, and yet. all the water of condensation re­
turns direct to the boiler with no loss, nor the nse of 
any pumps or aut~matic trapR. . 

1 would also refer to the following parties for whom 
I have done more or less heoting, or work of kindred 
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nnturc : 
Gov. C. U. Washburn, Min11eapolis, 
Hon. R. J Baldwin ' ' 
Hon . G. L. Becker, 

Uichard Barden, 
Jol,u v\ ann , 

Capt. A. Tai1,te r, 
,J. H . K1rnpp, l!.sq. 

St. Pan!, 
, , (t 

Menomonie, 

D.R Moon, .Esq ., Eau Claire . 
Hon. D. 1VI. Sabiu , Still water,' 
Board of Education , Minne:1polis, 

" " '' Stillwater 
" '\Vinona ,' 

Minnesota.. 

Wisconsin . 

Minnesota. 

" '' Trm tees Hospita l fo r Insane, St. P eter, " 
Officers of Minnesota Capitol Building, St. Paul, " 

Mr. E. F. Osborne, 
St. P aul , Minn . 

Dear Sir: 

Nicollet House, 
Minneapolis, Minn., 

Jan. 4th, 1879. 

In answer to yours of late date, asking a. 
statement of facts concerning our heating apparatus, 
put in (or remode.led) from the old, to ;your improved 
system, would say, the app:1ratus was · originally put in 
in 1871 on the usual trnp and tank system, under that 
system the heat was inadequate, we co~ld not warm ?ur 
house. Tile almost incessant poundmg, hammenng 
and snapping were very annoying, while our e~gineer 
was kept continually piling in t he fuel , and crowdmg t '1e 
boilers, but with very unsatisfactory results. 1n the 
fall of 1877 you examin ed the appamtus, and propo~ed 
that if we would allow you to remodel our work (~smg 
your improved system) you would guarantee us satisfac­
tory and economical results. The work was done on 
your plan and under your supervisi~n, and you ha.ve 
given us all you promised; our house 1s warmed to ~ur 
entire satisfaction. without a sound in any of the radia­
tors or pipes, which before was so annoying. This 
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arrangement admits of using any pre8sure desired on 
the various departments of the house, such as running 
the engine, laundry and kitchen work, which is ,i, greri,t 
convenience and sri,ving in fuel, and puts the entire 
appri,ratus more full y under the control of the engineer . 

' We added 25 per cent. to our heatino· ~u rface heri,t­
ing addi tional hall s, etc., but notwithstanding this 
we have never been obliged to put boilerpresure on th~ 
building, wh ile befo re this work was clone, full boil er 
presure was not , u.tJ:i cient for the work ,ve were then 
doing. We _r.we now using Y:{ less fuel than befo1 ·e, although 
qu1· worlc is 25 ver unt greate1·,thc work of the eniineer 
1s much less, ns well _ns wear and tear of a.pparatns, in a 
few words, we nre L11 ghly pleased wit l! tl!e apparntus ns 
now cons~ructed. You have given us ,,ll ,,mcl more, than 
you promised. 

We will cheerfully show the apparatus to any party 
wishing to negotiate for its use, nntl we further take 
plcnsnre in enclo 1·~ing you ns posse8setl of superior 
knowledge of steam apparatus in ri,11 its branches. 

Yours very truly, 
F . S. Gi lson & Co. 

ST. PA"t:L, Jan. 1st, 1879. 
E. :F. OSBORNE-

DEAR Sm :- In I eply to your r equ est fo r a state­
ment from me iri relation to yo ur improved system 
of steam h eating, I am mor e than pleased to say 
that since its introduction into the State Capitol 
of Minnesota, it has exceeded. my most sanguine 
expectation. A ll parts of the h ouse hea t ·,.1p at 
once wit.h no noise whatever , such as is ui.ually 
termed poun ding, hammering and serging. A ll 
the pipes, radiators, &c., wor"king as quiet as an 
ordinary stove. Some seven yearn ago when I as­
sumed charge of the steam-heating apparatus o.f 
the Capitol. it was a noisy affair , which a number 
of th e ex-Governors and Stat e officers w ill bear me 
witness, requiring great care, and was also e:x:pen-
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sive in fuel. v\7hen I speak of fuel, I speak of 
something which is qui te an item in t his cold cli­
mate, and it is " ·orth any one·s time to stncly 
economy :rn heating. I can consisten t ly say t hat 
since your system of heating was introrlucecl there 
has been from twenty to twenty- live per cent sav­
ed in fu el which th e books in the State A uditor 's 
office 'Nill show. I, therefbre, have no hesitation 
in saying that your improved system is far superi­
or to ei t her the old-fashioned bigh-pressore trap 
and tank system , or the modern low-pressure sys­
tem. You know that I speak from actual experi­
en ce, extending over a period of ten years. I have 
had all the systems nuder m y charge since employ­
ed in the St.ate Capito l, and none has lJeen so satis­
factory to all the occ upants of t he building as 
yonrirnproved system to whom you have liberty to 
refer at will. 

In tllis co ld cli1m1.te it is almost impossible to 
run a large job on the low-pressnre system, unless 
under very favorable circumstances , and no ·well­
informed per son would think of using the old 
trap an<: tank system with its unlimited loss of fu el, 
never less than 15 to ~O per cent., i,ncl usually 
m11ch more, not saying anything abo ut the dis­
agreeable n oise, &c., that arises from the pipes. 
Ther efor e, taking ever ything into con sideration, 
I sincerely t hink your i mproved system the best of 
all , and without doubt by far t he best for all pub­
lic buildings, asylums and hotels, and I woulc\also 
say further that if any on e is contemplati:ng heat­
ing by steam or otherwise, they ought to study 
your"new syst em of steam-heating, and any one 
wishing, I shall be pleased , at any time to show 
them the apparatus-at the State Capitol. 

I am very r espectfully yours, 
GEO. R. MORTON, 

Chief E n gineer St ate Capital, St. Paul , Minn 
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REFERENCE LETTERS ON DRAWING, 

BOILER, ENGINE, PUMP, &c. 
A represents Main Steam Pipe. 
A' " Boiler. 
A" Engine. 
A"' Stenm Pump. 
!~~~;, St~~m P~pe !·~ ~~;~~-
A'"'" Water Pipe to Boiler . 

MAIN HEATING SYSTEM, 

B represents Throttle Valve. 
b "' Sten m Gauge. 
D Main Ste1wi.pipe. 
D1 Drip Pipe. 
E Eqnnlizing l'ipe. 
F Receivine: Tank. 
G Main Se:i l Pipe. 
H Return Pipes. 
I Circulation Pipes. 
l " Vn1ve. 
J Radin tor. 
J'"'" Jnrtirect Radiator. 
LL Exhaust Pipes to Pump and Engines 
m Glass Water Guage. 
N Ventilatinl'( Radiator. 
N 1 Cold Air Fine from out dours. 
N" Opening to admit nir from insider 
0 Outlet to Tank F. 
P Blow-off Pipe to Sewer. 
QQ Low Water Line in Tank F. 

d Steam Pipe. 
e Equalizin!( Pipe. 
F' Seal Tank. 
gg Seal Pipes. 
o Overflow Pipes. 
qq Low Water Line. 

SECONDARY 8YSTE1'f. 

KITCHEN SYSTEM, 
D111 Main Steam Pipe. 
E" Equn1izin~ Pipe. 
F 11 Combined Tank and Trap, 
G Seal Pipe. 
h Return Pipe. 
J" J"' Radiators. 
k Coffee Pot. 
rr Low Water Line. 



!. F. OSBORNE~ I 

MECHANICAL ENGINEER, i 
ST. PAUL. MINK. 

Cont,ractor for Heating and Ventilating Pub­
lic and Private Buildings by Steam and Hot 

Water. 
Plans, Specifications and Estimates furnished 

on short notice. 
• Men and Tools sent to any part of the 

country. 
Engines indicated and adjusted. 
Dealer in Wrought Iron Pipe and Fittings, 

Engines, Condensers, Pumps, Boilers, Waste, 

Oil, Packing, &c., &c. 

i 
I 


