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REMARKS. 

TsE numerous inquiries receive<l by mail bas rendered the publication of a 
clenr, compreheusive and minute description not only desirable, but necessary.
These Engines and Boilers nre expressly designed to furnish a compact, effi· 
cient and economical power for the shops of Mechanics, and other purposes of n 
similar character, and from all the forms in genernl use those were selected that 
seemed to be, all things considered, the best adapted to thesE purposes. To show 
whnt they are, and thnt they are what they are claimed to be, i!l the object in \·iew. 

This is rendered tho more necessnry from the fact that a lnrge share of custom
ers reside at so great a distance as to render a per::onal examination impractica
ble, the only dependence being on a description, aud the attempt to convey any
thing liken correct idea of the article QY letter only proves the tedious and un-

satisfactory nature of such a process. 
Publishing prices, &c., hrs 15rovokcd a good deal of opposition and censure 

from others in the same busine:ss; but such is the confidence of the M:mufactur
'~ ers that an article equal in e~·ery respect cannot be procured elsewh(:re for 
, , anything like their prices, that they no unwilling to forego the adrnntago of 

such a course, but on the contrary belic\·e it is but justice lo themselres and no 
infringement on the rights of others io let the public know what they are mak

- ing, and their prices for the same. Antl as they devote th"ir entire attention 
'-...._ to building three particular sizes, (four, eight and twelve horse power,) and ha,

.'.'. ing :Machinery and Tools expressly for these, and building a large number at n 
· , time, and in this way being able to afford them al rates that would not pay ex

,':"_ penses in bujlcling one at a time with ordinary facilities, they of coursi! expect to 

·~ sell more than their share of these sizes. 
~ They would call particular attention to the size and proportion of their work, 
! as n great many Enginfs in use nre rated two or three times higher than they 

.1 will bear; that is, an Engine that should be mtecl at about one or two horso pow
er, is often rated at three or four, aml eren lhe. Nor is a guaranty that they will 
work up to a gh·en power sumcient, for au engine should be capable of working 
considerably higher than its rated power; consequently a much smaller Engine 
can be worked up to a gi\·en power when its capacity is not sufficient to do it 
without much crowding, and at the same time it would not be strong enough,eren 

', though it might hold for a time. Neither is it sufficient that the Cylinder aucl 
, , some of the other parts bo large enough; but there should be a corresponding 

strength throughout. Nor is it enough that tho parts be of sufficient size, for 

much depends on the quality of \he stock used, and what is of quite as much im-



portance aa citlier · the work must bo well fitted up. Taking nil these thin- . , · . . · 5<>l1Jto 
consideration with Ilia prires, ilio Manufacturers mv1te :m exnminnt.ion :md a com. 
parison with others in the mnrket. 

It is true, that the Engines made by some builders, particularly thos~ who mak 
all sizes, may be found stronger in some parts thlln these. 'I'his is explained ~ 
follo,rs : Builders who make nJI sizes cannot afford to nrnke :md keep in 

O 
d , . r er a 

complete set of J)alterns for each, but. use some patterns belonO'inrr to a larg . 
. . . o o ers12P. 

with somo belongmg to a smaller, makmg about :m average strenO'th, A 
l<l lik . 1 1 1. h . o · s no 

one wou ·c nn arllc e ruac e too 1g t, neither would any one wish to pay fi 
stock of no other u~e ~ban to make :m :uticle clumsy, awkward and unwieldy. or 

.AnotJ1er matter mtnnately connected wit.Ji a descri1)tion is th ~t of . 
h . .. . . , ... answermg 

t. e obJecllons sometimes rmsed by purchnsers, for man}' persons no tt h 
J' • d th • I ma Cr OW 
1m1te eir knowledge of stenm powel' mav be, ha,·e some preiudices 'th ,. 

rr • · 1 ' J e1 er 1or 
~r a0 ainst some part1cu ar forms, and as a natuml consequence wi'J1 · b' 
tions t 'th· J . rmse o ~ec. 

o aDJ mg t rnt seems contrary to their previously form~d opini A 
the Man~act~rers profess to hare adopted the forms that seemed to th::·to b s 

thehb~t, ~ltl ,b1•1ll be necessary to give some of tho reasons for so cloincr . and / 
sue I w1 e necessary to state some f th b' . o' s 
These will b . . . o e o ~ect1011s to other forms in use -

e gn en in some of the last pao-es. . 
1n the descripfion, it is stated that someo of tho parts l f b 

moo brass is made of zinc and co er Thi·· ' . are mace o rass. Com- . 
it is mucl1 more durable a d PP. . ~ metal is made of tin and copper; 

' ' 0 e;..1)cns1rc The co k l ·1 
best steam-metal instead f 1· . c s anc o1 cnps are made of the 

F
. . o ore mary brass. 
mt in order 1·s <l • · · a e.,cr1pt1on of the Enrrine 
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THE ENGINE 
The Enmu · b ·i ' o· e is u1 ton a substant' l . 

horse power, being eight inches dee J1a -~~t-1ron frame, the middle size, or eight 
and bottom, the latter beinO' in tl l; ese frames are flanged both at the top 
fmm J o le iorm of an . 

' es are ]) aned off the ent· 1 ogee mouldrn"'· the top of the•e . ire ength so h . o' -
mg made as nearly alike as possibl ) ' ·11 t _at in putting together any piece {bc-
e1·er be nee - - e, w1 fit an f. 
Jin ,, 'ti e.-,,.5ary to replace any of the ts Y 1.amo; conseqlteu1:ly, should it 

; WJ 
1~ut any "fitting down." par •, any piece of the kind will- come "in 

. he Cylmder i5 bored out in . 
m a manner tb t a mill made e>..-nre J ,. . • •. 

, a ~nsures tlie mo•t _,. ·, ss Y ior the different sizes anct 
are surncd nnd poli~h <l " peuect ,rork , 'b . ' 
require k' · c ' and are fitted to ti . po,,si le. The Cylmder liends 

pac mg to r d 1e cylmd l · 
The p· . en er them ~team-ti h er nnr ground on so a.s not fo, 

. . iston 16 ful'Di•he<l . g t. 
~ns1de of these rin w1.th mctalic packin , . . 
t he Eng· gs. The friction or w g rmga, nnd 1s packed with hemp 

me may be fi , ear, come . 
')e,,g liable to leak th run or months without th s e~t1rely on these rings, so thnt 
tJ( cai;t-6~ 01. an when pnckcct in an °

1 
packmg being disturbed, and ii; 

Y ot 1cr way Tl . · . .1 ' · 1e p11,ton-rod 1s maoc-

5 

'l'he Stenm-chcst is built on one side of tl1e cylinder instead;of tho topr making 
what is usually termed a side engine. Tbis'cnables the excentrie to be connected 
directly with the valve, avoiding the complication of joints often employed. The 
common D rnh·e is used. A good amount of fop is giren, cuttir.g off the steam 
a part of the stroke, and nt the same enabling .the p rts lo be thro"n quickly 
open tq avoid '' wire-drawing the steam." The form of '' guide," or "slide," 
used is the same as that employed on the latest style of Locomotires. It requires: 
greater accuracy of workmanship in building, buL arc less liable to get out of or-· 
der: A large amount of bearing smface is gi1·en, so as seldom to require tighten-· 
ing up . 

The connecting rod is n single or straight rod, made of wrought iron, turned 
and polished. The straps are firmly bolted lo the rocl, and the boxes aro tighten
ed up by a key. 'l'his is substantia!Jy the same method ihat is emi:loyed on most 

. Locomot.i1•es, aud i,; less liable to get tliscounected than that employed on most 
engines, it being almost absolutely impossible for both bolts to get out unnoticed 
and so long as one remaics it will pe1form its work, eYen should tl:e key that 
tightens the boxes be thrown out. Composition (brass) boxes are used. 

The crank-pin, or rist of tbe crnnk, is made of ca.st-steel. 
The main box, or that one in which the main journal of the crank shaft n:ns, 

'is made in four pieces instead of two, as commonly practiced. It consists of the 
main pnrt of the box and cap as usual, aJ.d in ac' ditiou to these there are a couple 
of pieces, one on each side, to rcceirc the horizontal sfrain. ProYision is made 
for "setting them up " as they wear. These pieces arc made of brass, strength
ened by bars of wrought iron. This is one of the bQst late impro,,ements on the 
steam engine, and should be npplic<l to every horizortal engine.· It is difficult to 
make this matter intelligible to those not co,ll'crsant with the ste:nn cnginc. Suf
fice it to say, that in the horizontal cngii:es in general use there is little or no pro
vision made for the horizontal or lateral strain which in this form of engine is far 
the most importJiut, comprising as it docs tho entire force of the steam exerted 
against the piston; in other words, the entiro moving power. 

The out end of the crank shaft is supported by a cas~ iron frame and box. 
The fly-wheel is made in tho form of a band wheel, so that it may be used for 

a driving pulley if desired. Thero is room on the crank shaft for an extra pul
ley if necessary. The arms of tho fly-wheels of the two largest sizes are made of 
wrought iron. 

A boiizontal pump is used, the plt:nger being attached t.o the crosshcad. This 
is 'the almost universal practice at the present time. It is provided with brnss 
vah-es fitted to seats of the same met~!. 

The goYcrnor or regulator stands on nn arch which resis on two fluted columns; 
these stand on the upper slide. The goYernor sL'lnd or sl1aft is made of wrought. 
iron, turned and polished, and stands in a brass step or box. The upper part of 
tho governor, which is usually made of .cast iron, is mado of brass, which is less 
liable to bronk and ]ooh mnch better. The joints of the Jc,·cr or beam which 
Cl)nnect.~ t.:he governor wit.h the Y:ih-c, are also mnde of br~s!I. 
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The eteam-gnte or throttle ¥ah·c is ~'ery similar to the globe val re used by g33• 

fitters. It is, howerer, so modified 11.S to bring the screw outside of the stuffing: 
box, so ns not to be exposed to the corroding action of the steam. The hand wheel 
i8 turned and polished. 

The boxes of the connecting rod are provided with oil cups ; these cups :i.re 
fitted up for wicks, and are furnished with caps or co1·ers to ret~in the oil. 'I'here 
is a cock ir.: the cylinder head to clear the cylinder of condensed water, and one 
in ooe of the pnmp valrc boxes for an air-cock. These trimmings are not mere 
traps, but are in keeping with the rest of the <.'ngi11e, being fitted up in a neat 
thorough and workmr.nlike manner. In addition to the parts before enumerated 
.a.s polished, are th<:: following, 1·iz: the slidcsa ud crossheads, the go,·ernor arms and 
a band around the gov<.'roor balls, nlso most of the stuffing boxes. A part of the 
~olt heads are poli~hed on all side..') the rest hal'e tl1c end or top turned and pol- · 
1shed. Many of the <>ther parls arc polished; but the above will nfre ,an 1·de 
f th "ii . I " • • ~ . II o e 01s ,, ::s 1t ts termed, of the Engine. 

The \-alres are set· mad the entire Engine is packed as far as possible Lefore it 
leal'es th~ sl'.op. Many of the parts most liable to injury are taken off and boxed 
before sb1ppmg. 

A table of the dimensions of the En1rin"s 1·s ..,.1·,·en . 
o ' o m connection with that of 

the boilers and fixtures. 

THE BOILERS. 
'l'/Je Boiler furnishc>cl with these E . . . . ngmcs 1s m 

som~ resp<:cts similar to the common two-tlue boil-
ei·, in others it rcse LI I . =e:-,,_..,, __ _i . , • • m es t 10 Locomotl\'e. It is 
~ sho1t C,'1111drical Boil<:r will, return flues. but 
lll~lead of havin..,. f 1 

11 •s . . o rom one to three or four large 
· uc., l,om screutecn to t1. · ., . fi' . 

• 011 •)- ' e or more fl ues 
mid lnb<!;5 are used Tl 

. · 10 annexed cut rc>prcs~nts 
~ cl ro~-scct101J of one of these Boilers. tho out-
sic cl circle rcpresc l ti 1 ' 
bo'J n s 10 s 1<.'11 01· outside of the 

i c1·, thr. small ones th fl 
ll'epresents the water. This makes B ii e nes; the dark portion 
-ell I , bl ' a o er at once com . t ffi . , < ura e, and, as compared with JMc , e c1ent) economi-

Compact, as it tak ~ . many others, safe. 
( b e,, up but little room . tb fi 
~ w en put up ready for use,) only fou b , e our horse power usually occupies 

\'e fee~ high; the twclre about ih-c ;)' { se1,en feet on_ the ground, and about 
Efficient, as it cxposc:5 a larg en, and about six feet iJj..,.iJ 

small . . c amount of fil'c f: o • 
compass, and a much lar"er a sur ace of the bt•st quality in a 

power than most builders ,,ire . ~ 11d :1m,ount of fire-surfa.cc is given to the J1orse 
sta b t li t:> , " ucmrr su r . I I . 

nceh u Ule heat is lost by radiationo; rounc cc wHh a non-concluctiu"' sub-
a:oosp ere. conveyed away b th o Y e surrounding at-

'l 

Economical, exposing as it does a large amount of fire-surface, it withdrawa a 
larger amount of heat from the smoke or heated air, and being surrounded by 

m:i..~oury but little bent is lost by external influence. 'fhe flue being divided into 
~ large numbe~ o'. small tubes, the entire column of smoke or be11tcd air is brought 
mto close prox11mty to tho wntcr. These flues being entirely smooth inside, that 
is free from joints or ri l'ets, the surface can easily be kept comparatively free from 
soot and ashes, which would otherwise colJect in them nn<l in a great measure 
pr~vent the fire from coming in cont.'lct with the metal, thereby, of course, pre
Yent the free passage of the heat to the water. 

Another gource of economy is this: the bulk of the water being smnll in pro
portion to the amount of fire-surface contained, it requires much le..ss fuel to fire 
up ready lo start. This adrnntagc is much more appnrcnt when it is used for a 

Fu mace>, or some other purpose where it is required only an hour or two :it a time, 
as the steam can be raised and an ordinary " charge" for a small furnace melted 
with less fuel tha11 would be· required to raise steam ready to start with a large 
plain cylinder or t.wo flue boiler. 

Durable, being made entirely of wrought iron of the best quality, it is not lia: 
ble to crack from the sudden changes of temperature to which a Boiler is inevita
bly exposed. There being no internal joints, if a leak e1·er occurs it must be on 
the outside, were it can easily be got at to repair. The out as well as iuside be
ing heated, it is comparati1·cly free from the ~I rain cau~cd by one portion of the 
Boiler expanding more t.h:m :mother. The head-sheets and flues are not exposed 
to the most intc-nsc heat of the fire, therefore are far Jess liable to injury from that 
source than in many forms of boiler in gcncrnl use. 

Safe. Being made much stronger, in proportion to the pressure of steam, they aro 
are intended to bear morn than a large share of the boilers in use in this St.ate, and 
immensely so as compared with those used west .. The flues being much smaller in 
diamP.ter, they hare a proportionately Jess nmount of pres.5ure to bear; consequently 
the liability to collapse is proportionately less, and the danger in case a flue does give 
way is reduC'cd in a still greater ratio; for should a flue of three inches diameter give 
way it would only leave an opening of about scrnn square inches; whereas, one of 
twelrn inches diameter would lea re one of 01·er one hundred square inches. Anoth
er consideration which adds to the s-nfcLy of this sty lo of Boiler, as compared with, 
Locomotire and simil:lr Boilers, is !he arrangement by which the flame or heated 
air is passed oi·er a largo amount of the: surface of the Boiler before it enters the
flues This materially obriatcs the danger in C'ase the water is ~llowed to get too· 
low. In one or two instances these Boilers have been run cnt1rcly <lry and· heat 
red-hot without any rcry sensible injury. A repetition of the experiment is not 

howcl'er rcco1mm,ndcd. 
This kind of Boiler being very compac~ and a perfect cylinder, can be handled 

with much more ease than any other style of Boil~r in use; consequently they can 
be transported to n dislanco with much less expense than nny other .. 
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.•. '!'his arrangement vi much better adapted to burning saw-dust, shavings, &c., 
than where the nre is placed inside of the Boiler. They are also well adapted 

to burningcoal. 
It is estimated that it requires about 1-16 of a cord of wood per day for e:ich 

horse power; and it is believed that they will perform as much work with a 

given amount of fuel M any in use. 

THE FIXTURES, 
The Fixtures furnished correspond very nearly with those furnished by other 

builders, but some things arc furnished that :ire seldom considered as belonging 
to au Engine and Boiler, particularJy in some sections of t-~e country. They arc, 
ns follows, riz : 

The Pipes to connect the Engine with the Boiler.-These consist of a steam
pipe to conr~, the steam from the boiler to the engine, and two feed or water 
pipes, one to conrey the water from the purup to the heater, the other from the, 
heater to the check-rake, thence communicating with the boiler. These pipes 
are made of wrought iron and the flange;; arc screwed on; this makes a neater 
a~d belt.er connection than copper, and has been adop_ted by nearly all tho prin
cipal bmlders throughout the country. 

. 'f_h: ~~fety and Check Valres :ue fumished. The · former needs no descrip
tion ,_ it is, howerer, so arranged that a pipe can be attached to com·cy off the 
the steam, a matter often omitted 1 t · I ·I · -11 · · · · , , Jar 1cu at y 1n smai engrnes tm pipe 1s usually 
used. '!he Check V alre is ofte ·tt d l · . . • n 01111 e , anc 111 that case a cock is sometimes 
rnserted m the connection betwee th 1 ,r . . · n e pump :me the boiler · but often both are 

LS~tnhsed "1 th._ \Vith these Engines both arc fumishecl. 'Their use is to pro-
ven e water Ill the boiler from f . b k 
valrcs in the lat•-. . b . ,1. orcmg ac. upon the pump, and allows the 

• ..:1 to e t:u.en out ai: d I l (' 
without remoring th . t . f ' 1 

. c earec Ill case they become clogged,) 
e "a e1 rom the boiler O • • • • , 

stance if the val . · th 1 ' r even stoppmg the engme; ior m-
' \em e ower rnlvc-b . f th . 

l:!ken up and the ob lt· 
1
. ox_o e pump becomes clogged, 1t can be 

S UC IOU l'CillOVeu W th t <]' , 
upper one is clogged th h ·l· . . 1 ou istiubmg anything else. If the 

. . e c cc, \ alre will su1) J · 1 . 
water flowm,, back iu Mo 't . 

1 
. · PY its pace, and will prevent the 

0 '"Qc 1 ,s c e~1rable to k · 
the check mire to be t-ik . . .- . ta ·c it up. The stop-cock enables 

11 ' en up. It sometime- h· . _ ( r· . . ) h 
a the mires, or all but th. 1 . . " ,lppen,, not o ten, 1t lS true, t at 

e 0\1er one JU th b 
case the stop-eock is indispc bl ' e pump ecomc cloo·o·ed. In that 
h n~a o to aroid t . oo 

t ought that w man)' fh:ilu·~ ' emp ymg the boiler. It may be 
E . . . ~ are supcrfluou~ b t . ·1 
'ngmes are dcsi,rned to be d f' '> u it WI l be remembered that these 
] o use or purpo· tl 

P oyment of a reo-ular En , "es tat 'l'rould not warrant the cm· 
· ? grnec>r; at all crent . . 

runnmg the Eno-me but on th 8 not to derote his whole tune to 
h . h d b o ' e contrary the)' . II me a ut few adrantacres · th' ' ,tre lL5Ua f manacred by those who 
I f o Ill l6 respect ·m·1 h o arge part o their time to othe t ' ' u w o at th(; same time devote a 

. 1·· . r ma ters . c:oas ·1 . . 
require as ntlc attention a~ J>o·s'll ' · crptcnt Y ll 1s cbirnblc that it should 

'' e, I , e. 

r 
I 

'fh~ \later iu .,- ·Boiler soon becomes very foul, particularly if the water used ia 
uot o( the. purest quality; this renders it necessary to frequently draw olHhe wa
ter to. get rid of these impurities _and the &:diment that collects on ilie bottom of 
the boiler. · This can be done most effectively when there is a pressure of steam 
causing tho water to fl.ow with such forco as to carry away a largo proportio~ of 
the sediment with it. To accomplish this a two-way, or perhaps more properly, a 

three-way cock is used to stop the water between the check valve and the boiler
One branch of this connects with th.e boiler, another. with the check vah-e, the third 
is used for the purpose mentioned above. There is also a band hole in the front 
bead-sheet of the boiler, to scrape out the sediment that remains. 

The Guage-cocks aro furnished, also the Grates, but require no special descrip-

tion. 
The Boiler, or more properly the Furnace-front, is somewSat differently con-

struct~d from those in general use. Instead of a plate to form the entire front of 
the furnaC\'? and through which the door-way is cut, a light inch wall forms 
the front of tho furnace and the furnace door is proYided with a frame made deep, 
or which extends back far e~~t!gh · to :i:e.ach through the wall to prevent it from 
being injured in throwing in tho fuel. This arrangement prevents much heat 

being lost in this direction. · 
Au ash-pit door and frame is also furnished, which renders tho arcb, when 

proper! y put up, nearly air-tight) so lhat when it is desired to reduce the fire, clos-

ing the ash-pit door will check it instanUy. . . 
The Smoke-box or " Bonnet," is furnished. It does not differ materially &om 

· · f b tr r flue boilers There is a door .those generally used m thIB part o t o coun · Y 1or · . 
. , fl Th fr t head comes flush with the for the purpose of cleamng out tho ues. e on or , 

wall; the whole making a neat arrangement. 
. . . . th t f: tens to tho bottom of the The stand-pi po is furmshed. This 1s a pipe a as . . 

. . f th h Through this pipe the water 1s boiler and extends th.rough the sido o e arc · 
feel into tl10 boiler ancl through which it is also drawn or blown offh. b il 

' ll th fety valve to t e o er, are 
The h0lcs for boltinn· this pipe, as we as e M . ·f 

:::, fi d th t the work only requires put mg 
drilled and threaded and the bolts tle so a · b "Id nd in 

. . I clone by other UJ en,, a together-not fitting. ThlS 1s selc om or never . E , fill and 
f J · the case with these ngmes, 1 

· act cannot with safety bo clone un ess, as 1~ . and the direc-
1 1. . . f n1shed with each. If so, ~omp ele c 1rechons for puttn?g up are nr · 

t. · · ,. oper place ions are followed ererything comes m 1 ... pr · . . . 
' . f nished This is an artl· 

And "last, though not least," a Tubular Healer 15 ~r Its. use is to heat the 
ele rarely furnished with small Engines, or even a~y 

61
Tze.h_ a large amount 

r ·t . forced ID is saves 
·water used to supply the boiler be1ore I is · .1 It is evident that 

f f I h ffi iency of the Bo1 er. 0 ue ancl adds proportionately to t e e c . t team and do it with 
'\ B ·1 f , · ·u t more water m o 6 

, · 01 er o a given capacity w1 conver b .1. oint than if cold 
I . f . . . h t l to nearly the o1 mg p ' . 
~s uol 1f the water 1s previously ea cc . the steam after 1t 
. t . . b tho exhaust steam, or . 

wa er Jfl u•cd. The water berng beat Y d This Heater is made 
h . b . . h , 60 much ~ave , 

a,~ con used i 11 the E ngme, 1s t ere,orc 
n 
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almost precisely like the boiler: like that it consists of a cylinder <1r shell to oon-
tain the water, through which the tubes are set i.n. the same manner M in the 
boiler, the difference being that the stea~ is used to impart the heat instead of the 
fire. Some builders furnish a cheaper style of Heater, but this style is probably 
the moot expensive and best style in use; at least it is the most popular. 

Proportions of Engines. 
No. Horse-power rated, •••• _____ • _ •• __ •• __ • • • 4 
Length of Frame, ••••• __ • ___ •• _ • _ • _ ••• • __ . • 511, 

D~pth of " •• _. __ •• _ • _. __ • _ • __ • __ • _ • _ 6! 
r1ameter of Cylinder, __ . _____ •• _ •• ___ • __ • _. • 5 

N
ength of stroke,._. ------··--- ____ · -- - •• .• -·· IO 
?· Revolutions per minute ___ •• __ • _____ . •• _ •• 150 

Diameter of Fly-wheel • __ _ 4 
Width of face of do. ' • --- • • • - -• • • • • -- • • 
Diameter Crank ~haft i~-j~~~j ·--- ---· ---- ·- 2

5
1 

Length of " ' • • - · • - • - · - - · - • 2 

~ngth of Connecting rod, •• _. 0 ::: : : : • - • • • • • • 3~ 
Diameter of Crank-pin, (cast-steel). _ • - - - - - - - 1 

~ngth of bearing on do. .. ____ ' ___ : : _- - - • - • • - -
1

15 

D1~meter of Piston rod, (cast-steel ) • • - - • - • • 
2 

W 1dth of Slid ' • -• • • - · - - - -- - 1 
Length of beaJ~·g -i c;o~-ii;;ci- - • • -- . - - -• - . - 1 l ,--···----···-- 3t 

Boiler.* 
D
~ngth of Boiler, __ •• __ •• __ _ 

1ameter of do. - - - - • - - · • • • - · - • - 5 
No. of Tube~ --- ---· -··· ·--- ---- 28 
Diameter of Tub~; -------· .. · ' ----· ----· 17 
Surface of Boiler e;p~~-t; fu~ --· -· · ----· -· · - 2f 
Length of Grating - -• · • - - - - - • - - - • 80 
Width of do. ': :- - -- • - - - -- - --• • • -• - - - - - 20 

.. .. - . · - - .. - - - .. - - - .. - - - - ... .. .. 20 

Heater. 

8 
6l~ 
8 
7t 

12 
120 

5 
'l 
at 
4 

36 
118

5 

2-a, 
Ii 
2t 
4t 

'l 
32 
26 
2f 

160 
40 
20 

IZ 
'l feet. 
9f inchea. 
9 " 

12 " 
120 

6 feet. 
8 inches. 
3-& " 
5 " 

36 " 
Ii95 " 
2-f " 
It " 
2-f " 
ist " 

8 feet. 
36 inchea. 
35 

2£ " 
240 feet. 
30 inches . 
30 " 

Diameter of Heater. 
Lengt.h of do. ' - - • - - - - · - - - - • • -- - • - - - • • - • 6 11 17 inches. 
N?.of Tubes, _____ .:.-:::.- ----··------·-·---. 12 12 12 " 
Diameter of Tubes, _____ • : : : ~ - - • • - • -- • - - - • - • 'l 19 31 

"'It is sometimes necessary to ~;r-·th· --·· ··:- · I;} _it l:}- inches. 
n?ove lengt~ and. sizo cannot alwa.is b: ~:!:~on~ of the Boiler, as tubes of the 
given. PJam Cylin.der or "Log B .

1 
,, · d, m that case the equivolent is 

would require to be 17, 30, and 40 ;~:~on of the s~me diameters of the above, 
(ace to the fire. That is, it would . g respectively, t-0 expose as mu()h llUr· 

diameter to~ 40 feet Jong to e . requ_ire a plain Cylinder Boiler 36 inches in 
tw J h xpose as much imrf: t h · 

·eve ori;o power Boiler d~cribed above. ace o t e action of tho fire Ill 

11 
~ 

Objections, &c. · 
The fi~t objection raised b! many is, that they woul~l prefer to have it porto.-

ble; that is, to have tho Engmo alt..'lched to the Boiler · and there a d t . . . , , , re a van agea 
in this form, but ~n tho other hand there are many and serious objections to this 
mode of coustniction. The greatest of these, however, are against the Boiler.
One objection to having the Engine attached to the Boiler is that it cannot in that 
way be held sufficiently firm; on the contrary, an Engine of any considerablo 
size is seldom if .ever built that will not give some when working at full power, 
when built in that way. 

The parts arc also misplaced or thrown· out of line by the expansion and con
traction of the Boiler; for should · everything be in its proper place 'IV hen it is 
contracted, or cold, they cannot of course bo when it is hot. And what is the use, 
let it be asked, of taking. tho pains of lining up an Eugine TI hen the expansion of 
the Boiler in firing up ready to start will throw it out of line¥ And besides, the 

additional heat is injurious to the working parts . 
Some fancy an upright Engine. But this is liable to the s3ID.e objection in 

one particular as the above; it is the difficulty of obtaining sufficient firmness.
It is \.rue that it can be mado to hold in this way, but it is essential to the well
being of machinery, particularly the Steam Engine, many parts of which are r&

quired to work steam-tight, that the frame should not give, othcrnisc it will cramp 
or bind in the working parts. But when the Engine is built on a substantial hori
zontal cast iron frame, and the whole bolted to a good foundation, any dcsirablo 
<le()'re~ of firmness may bo obt..'liued; and when so placed it will remain. · 

0A common objection raised by those who are only familiar with the old fashion 
lon.O' stroke EnCYincs is that the stroke is too short. But it will be fouu~ that where 
both arc used ;haL the short stroke Engines are the most popular, and that almost 
every new set of patterns made are made sho~ter than t~e preced~ng; the preju
dice in favor of lon()' stroke Engines being mamly kept alive by bmld('rs who hav
ing such patterns n:lurally desire to build from. tht'm, It is ~ot_ to be <l:nie~ ~o,r
ever, that there are ad vantages iu using long str?kc ! the pr1~cipal ~ne is this· the 
longer the stroke is tho less number of strokes 1t w'.11 make rn a mmute, and as a 
matter of course the wear on some of the· parts will be less ; on a l~g.e propor
tion of the parts, however, thero is no difference. On tho other h1~ d it is. equally 

· • J · the strol·e short One 1s that 1tmakes 
true that there aro advant.ages lil ma nog · ' · · · ' . . k 

. . 't . 1 saves ge:iriiw up. To get a motion qmc · 
the Engme moro compact, 1 .i so " 11 . b 1 . directly froro the fly-wheel or a pu ey on 
enough for ordmary purposes, c tmg 

• the crank shaft is sufficient. 1 ,.. de nnd still be of 
h k the liCYhter the wort can "° ron ' 

.Also, the shorter t e stro e '? t t ove that a shaft or oth-

th 
. h It equn·cs no argumen o pr 

e same relative strongt · r . ·t iven amount of powe-r 
. f h' t1. , t revolves twice to trausm1 a g ~r piece o · mac mery un h 1 e;-olves once in the same time. 

. f t ns one t :\t on y r . 
only req mres to be hal as 8 rong ' · th· Engines· but it will be seen 
'fh' . . h thi 1g is saved on ,:SC , 1s 1s a. pomt w ere some 1 · l . ui•\dc "it·onrrl'r tl1an m:my 
b f

• D' sion~ 1h:1i t ,ey :nl'.\ ' . e 
Y referring to the Table o 1men ~, · 
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of much longer 11b'okc, and it ia believed thnt the superiority of th 
workmanship will more than compensate for the increased motio 

O 
stock nnd 

Some entertain the idea that a short stroke Encrine of a ~-. . 

1
. d . . o given dtainet 

ey m er 1s less powerful; yet there 16 Jitt.Je difference-none at ll . er of 
th rul I "d d b E · · 

3 
,. accordin e es a1 own y ngmeers for estimating the power of E . g lo 

. this an • ll"Ine Th 
reastm 1s : the longer the stroke the Jess number of reYoJ ti . 

0 
. • e 

ak . • h . U ODS Jt WJI] b 
m ·em a mmute; t at Js, an Engine of one foot stroke will b . ear to 
as many revolutions as one of two feet stroke. ear to mako twice 

Customers frequently say that they do not care about au ' o{1tsi . 
that they would rather have all but tho workino- parts ro ·h} Tl de ~olish, and 
howllver, to be saved in this way for after an Eo . . ug . 1ere JS but lilf]e 

' ' ngme is well filted t ' 
rate stock, it costs but little to put in enouo-h Iish . . . ip out of finst 
m.1nlike appearance. o po to give Jt a ncnt and work-

Me5SrS. W. & Co., after having been for two or thr . 
facturing rough work principally h b . _eo years engage~ in manu-
them..c:elves and their customers, t~ ave ecome convJ~ced that it is,,bes~ both for 
Engines in a neat as well as th useh an extra quality of sLock :rncl fit up the 
Bo 'J d oroug manner, and aJso .. 

l er, an by taking advanta"e f . gn c an extra nmount of 
low as pos.sib)e, and by so doi~g :nra~~ available :acility to afford their work ~~ 
t.hey sh~ keep their prices below a th og nn e:tiemely small mnount of profit 
are willing to do business on II s In.YI o .fier est~bhsbment in the countl'y. The): 
~d an xt . ma pro ~ hopmg i j' . . . e ent of busmess that w'IJ n ,nne to acqmrc a reputation 

A b , I compens:1te th fi . 
.. s efore stated, the greatest b" . em or their present sacrifices. 

<>f Boile . 0 aections to the p m bl E · 
ca] 

r necessarily used. Of th h o a e i ngmcs arn to the kind 
led the Loco r . ese t e most comm r . . f mo ire Boiler or som th" . . on iorm JS what IS usually 

ions to that sty! · h ' e · mg sunilar O f 1 • e is t e unnatural st . . · ne o t 1c principal objec-
~nequfal expansion of the different p::m tToh':J1~ch it is subjected, c:rnsed by tho 

on o the heat· th · . · is 1s owin to th , · cd to th di ' e msrdo of the fir b g e unequ:il d1str1bu-
e red acf f e- ox or furnace· d h . .bo"I ion o the fire and k an t e tubes beinrr expo.<;· 

t er or shell is led smo e or heated . l ·1 o on th · . coo by radiation d h' air, w 11 e (.he outside of the 
e Jomt.s which te d an t e atmospb , J · · out 

85 11 
. n 9 to looaen th t b ere. T 11s canscs a stram 

we as msid O u es. Th· · · A . e. 18 JS aY01ded bv hcnting the 
nother difficult • in . • 

of the tubes where y that kmd of Boiler is tb 
()Ost'<! to the • they are fastened in th h . e tendency to ],urn off tl1e ends 
1he tubrui b m~t mtense action of the 

6
' 

8
• eads ; the front-he:id 1>hect bein()' ex· 

..., urnmg it off. re it soon <lest h "' f ~1pright Loco . · This tenden . . · roys t e r:mlking or set o 

h 
motive. cy 1s still great · b orizon.ta1 . . ' one of the head . la er m t nt form called the 

. . Jl051tion wh· h sis p ced d' I . . . it is ,·ery d'ffi ' IC allows the sed" irect Y m·er the fire :md rn :i 

horizontal ~ilcultto re.move. Thia . a]IJllent to collect on it amonrr them where 

h 
er and . is so obvi ted b . c 

t ere is not suflj . cartymg it the ent" 
1 

a Y plaemg the firl'! under :i 

Th 
cient heat ire ength b t; . ere are a)Eo retained to . e ore Jt enters the t.nb<>s; thrn 

aioticc; for in~ !evera} objections of m~ten~ly effect them. 
. 3Jlce, lhc ! b rnrnor Jrnport . 

ll es nearest to th anee, yet deserring of p:i,;.~1ntr 
8 surface of the w:ifer bcinrr ~11hJ

0

l'cl, to 
0 • 
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•he /il"8t.nnd dil'ecl action of the fi;e are verv liable to iniury · th . ' J • • m c1111e e wa~t 1& 

:,Uowed to get t~o low; but the bottom of the Boiler is :ilways covered 38 long 3S 

:my water remarns. 
Another is .that tho tubes nre often placetl too close together; this makes the 

. heads ]iable to crack from one tube to another, and the space between them is lia
ble to become filled up, thera not being sufficient room for the encrustation to 

i;eale ofI .All that is required is to set the tubes farther apart. 
'fhore is :mother objection to almost every form of portable Boiler that is often 

overlooked entirely aucl but seldom appreciated. It is the great nmount of heat 
radiated and 1'!::UTiecl away from the exlerna1 surface of the Boiler. A person can 
easily convince himself thal lhere is a great ·amount of heat lost in this way, 
by a very simple expcrirriont, On stopping the Engine at night or at any other 
time, pnt out all the fire, and it will be found in the course of an hour or two that 
the steam will be nearly all gone, nlthough at tho time of stopping there might 
have been steam enough to haYe run the Engine rnme time. And ')'ith this fact 
it shoulcl bo borne in mind t.bat this heat comes from the steam and water inside 
of the Boiler; that the heal has first. to be abstracted from the fire by the efficien
cy of the Boiler and then is drawn from the steam. In other words, it is cquirnlcnt 
to so much steam being used for some other purpose; consequently it requires 
more fire ancl more l1ea1i11g surface in the Boiler than it otherwise would. This 

is is prevented by laying t.hc Boiler in well with masonry. 
There is still :inothor object.ion lo the Portable Boiler; :m(l that is, the fire-box 

or furnace is m,nally, :incl it might :ilmost be said always, too small. In _wme 
so callccl four-horse power a cylindrical fire-box is used only fifteen or sixteen 
inches in diameter! and t.he ash-pit and grates mt~st be taken from even that!!
This of course precludes the possibility of using fuel that is not well prepared. 

and :ilso ndds g,reaily to the irouble of "firing up." . 
Boilers have been mnde and enclosed in a sheet-iron "jacket," or casement, in-

. fi . 1 <l · a flue runnin<>" clirectly through tho 
~tearl of the arch · ~hat 15, the re 1s p ace m , o . . ' . . l - l . 'th heet-iron It is needless to 
TI01ler, ancl is then p:is~ed :iro\md 1t <::nc 0~ec. '~ 1 5 

• • . b et-
say that a great :imount of heat is lost in th~s way by radiation, and lhhe s ~ 
. . . rly as much exposed to t e ac on 
iron must ncccss:irily soon burn out., as it is nea ' · It h . . l otected by tho water. as 
of the fire as the Boiler ilse1f, and JS entire Y unpr . . d ble 

l 
r t' n to enclose tho Boiler m a ou 

been ai.temptecl in order to prevent t 10 ra< ia ·
10 , . . . ' 'th Plaster of Paris or Lune, or some 

J:tcket. and fill 1,hc space between t.he two wi . ' .' ' d' . d'fficu1ty it 
b 

. h ·1 tlus partial\ y rcmc ics one i 
other non-conducting substance, ut w 

I 
Cl • 

proporlionatcly increases the other. . 5 much room costs 
'I'l B ·1 I kes np t.wo or thrC'e times a ' 1e common lwo-flne<l 01 or a· . h O fuel The sur-. id reqmres mnc mor . 

two or l11ree times :is much lo put. it up, ai • t d a~hes, which cannot 
f · 0 ts up with soo an -
ace of the flues being rough i t soon c a . t th pasS.'l"e of the bc.'lt to 
b · · t mea~ure pre, en e · o 
c easily removed. 'l'bese 1n n. grea • . 1 ,. ·t is Ycn· diffi<'ult to re· 

l r 1 · · tF- l'nr1n" a· CR" I • 
I 1~ water, and i:honld any o f 1e J0111 

1 ° 
pair. 
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la. n.,it-d Boiler scarcely deserrns a notice for shop use, except 1'hore ~pm~=S .. 
room and fuel are of no. consequence. 

It is someti~es objected by those accustomed to the plain Cylinder and large 
flued Boilers, that these Boilers look small; . and _they are so,. for a. Boiler of any 
required power can be made more compact m this way than 1~ any other. This 
same objection, if it can be so called, would apply to the Locomotive, which all 
are aware ranks among the most efficient. 

The ·reason ,vhy a Bo.iler can be mado more compact in this way than any oth· 
er is 'this: as large a proportion of the external surface or shell is exposed to the 
fire as in the plain Cylinder Boiler, and the inside, up to low-water mark, is .6.Jied 
with tubes, so that no surface or space is lost; whereas, in the Locomotive none 
of the outside is available, and in the plain Cylinder none of the inside is used. 

Take a common Locomotive Boiler and remove the part containing the fire
box, and take the "wais4" (the cylindrical part containing the tubes,) and put it 
in an arch, and it would make nioro steam than it would before, because there 
,vould be more of the shell available as heating surface than was before contained in the fire-box. 

In some Boifors the heads, and sometimes other parts, are made of cast-iron 
but it is very liable t-0 crack. In these Boilers the heads as well as the shell ar; 
made of the best (wrought) charcoal iron, with the imported Patent Lap~welded tubes. 

Prices, Terms, Agencies, &c. 
The Manufacturers hm•c coucl d d f, h . . · 

· · Th' u c , or t e present, to d1scontrnue all Agen-cies. lS enables the prices to b t ·a . 
could be. e pu cons1 erably lower than they othermso 
Pr!ce of Four Horse-power En ine l . 

Priceof" " "Bo~era:cI°°Fi~t;r~·--·--·----------". •••• $1!~ 
•·-- - ·-·- ---- ---- ----. I 

. ~hole complete.... • . • • . • • • . 

320 Pnce of Eight Horse- E . · · · • -• · - - - -• - -• - · - · • - - -• • ~ $ 
Price of " ,, p~wer ~gtne alone, •...•. -• - - • - - - • - - - - - - • - • _ $220 

Boiler and Fixtures,_ •• •• • • _ • _ • ___ • _ _ _ _ _ 310 
. Whole complete, ••.•• 

Price of Twelve Rorsepo E 7-- ···- ·--- ··-- ---- ~--- .•.••.••• $530 
Price of u " • ,.wer ~gme alone, •••• _ •• _. $300 

,. . ,• , 

I· 

· · Boiler and Fixtures - - · - • - - - - • • • • - • • 440 , ... _ ···- ·--- ···- .... Whole complete, -
The above are C h . • .• - ••• •••••• - •••••• - - - - - - .• - - - - • - - •• $7 40 
. l as prices. A reaso bl 

•pecia agreement; but it will be n ' na e amount of Credit will be given on 
.Arrangements will be mad ecessary, usua]J y, to charrre a little extrn. 

gines at all the principal ports e on the opening of navigati~n to deliver the En
.A few of the sm~n . I . on the Lakes. 

, 611,e efr of fo 
' rmer st.ylei:, l!Ome ns l0w ru; *250. 
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