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GROVE CITY, PA,

EAD wnot to contradict and confute, nor
to believe and take for granted, wor to find
talk and discourse, but to weish and consider.

—Lonn Bacon.

With the quotation from Bacon fresh in your mind we ask vour con-
sideration of Bessemer (h] Engines. We want to go further, we want vou
to judge the Bessemer by the Bessermer alone as far as its past history is
concerned. Do not judge the Bessemer by the history of any other oil
engine with which vou have been acquainted in the past.  Judge the
Bessemer by the Bessemer's history in the power field-—and there are over
twenty-six thousand Bessemer Gas and Oil Engine installations now
running that vou may inspect. Bome of these installations are near you.

Just what does the installation of a Bessermer Uil Engine mean o
you? That, to you, must be the all important question and to us it is no
less important heeausze we believe that a business transaction to be sue-
eessful must be mutually profitable—that the buyer must profit from his
purchase—and we have no intention, no desire to attempt to sell you a
Beszemer {h] Engine except on this hasis.

What does a Bessemer 04l Engine mean to vou? A wmanufacturer
wis paying the central station two hundred and fifty dollars a month for
eurrent, a Bessemer produced the same current at a fuel cost of less than
forty dollars! An iee mwanufacturer by weans of a Bessemer Oil Engine
produces ice at a fuel cost of thirty-four cents per ton! A cotton ginner
who had been ginning eotton at a cost of seventy-five centz per bale re-
placed his steam plant with a Bessemer (il Engine and the fuel cost per
bale heeame twelve cents! A rancher pumps 2,160,000 gallons of water
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THE BESSEMER GAS ENGINE COMPANY

Type 1V Bessemer Ol Engine
Single Cylinder, Governor Side

for irrigation in twenty-four hours at a foel cost of $1.26—just one
eighteenth the cost of eleetrieity in his distriet! These are examples of
what others have saved by installing Bessemers.  As to whether a Besse-
mer Uil Engine would mean a similar saving to you, we can determine
before you spend one cent for its purchase. There is no guess work about
it. Cuarantees (and Bessemer guarantees are good) replace promises.

As a power user vou are given the choice of various means of securing
that power. You may install a steam plant, you may purchase electrieity
from the electric companies (commonly known as “the central station')
Or you may use a gasoline engine or a gas engine running on manufac-
tured or natural gas, or you may use a Bessemer Oil Engine. Proceeding
on the hasis that our sales must be mutually beneficial and profitable,
our adviee, if requested, will be fair to all types of power. If you use
steam in your manufacturing processes there might be instances in which
steam would be the most profitable; if the electrie company will furnish
current at say three-quarter cents per kilowatt hour without any fixed
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GROVE CITY, PA.

charges, perhaps it would be advantageous Lo use purchased eleetricity,
The use of manufactured zas or gasoline could wol be profitalile, o com-
parizon with the Bessemer Oil Engine, under any conditions known to us
exeept in light, high speed, portable engines with which the Bessemer Oil
Engine does not compete. We refer to automobiles, acroplanes, ete,

To give you an idea of the cost of various forms of power this table
will be interesting. The prices given are average prices and this must be
taken into consideration in reading it. Perbaps in your district coal iz
more costly than we have listed it and oil may be cheaper. Dut to the
next man who receives this catalog the reverse may be true, You may
ask any consulting engineer as to the fairness of this comparison.

Cost of Fuel 100 H. I'. 10 Hours:
Steamn Engine 6 Ibs. coal at $3.50 per ton and 10 per cent

e bl L s ' .. 311,55
Gas Engine 17,000 feet at $1.00 per M (Manufactured

o P et U SR R
Electricity from Central Station 750 K. W. at 3 eents. .. 22.50
Gias Engine (Natural Gas) 12,500 feet at 30 cents. . .. 3.75
Ressemner 0il Engines .7 pt. per H. P. per hour at 4

centspergallon. ... oo AR ),

The saving over steam is of course not represented by fuel alone Dt
also in the fact that no licensed engineer is required, no fireman, a pipe
instead of an expensive stack, no grate har or boiler tube expense, no shul
down for inspeetion or inspection fee, no ash digposal and a number of
other items that makes the difference in your power eost mich more than
is represented by the fuel alone.

Does this comparizon, Mr. Power User, earry any message to you?
Remember that this saving is shown for but ten hours—fgure it out for
3.000 hours or a year's run. Then for ten years, On the oil engine-steam
engine comparison there would be a saving of $24,150. Then you lilely
gse more than 100 H. P. You may run more than 10 hours a day. Let
us trent your partieular ease by permitting us to kuow your present power
cosis.

Natural gas is found in such rest Heted arves that it is only a favored

few that have access to this best of fuels. But cheap fuel oils and erude



THE BESSEMER GAS ENGINE COMPANY

Type 1Y Bessemer (il Engine
Single Cylinder, Valve Side

oils of the grades u=ed in Bessemer Oil Engines ave universal. There 12 no
corner in the United States—of North or South Ameriea, of Burope, Asia,
Afriea, the izlandsz of the sco—where power is used, that oil is not avail-
able.  In our own eountry the irvigation field and mining sections are
especially favored, and, as a rule, where eoal and wood are costly, oil is
cheap, abundant and easily transported.

You will grant that the comparison of fuel costs is fair to all forms
of power.  You will grant that a Bessemer 0il Engine is the most econom-
ical means of power availlable—that the installation of a Bessemer will be
a meney-making investment for you.

And then the question of reliability arises.
Fifteen—twenty years ago you could have raised the question, you

might have been justified in hesitating—hut now, if you choose a Bes-
semer, you buy without risk, without risk as to engine or the engine's
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GROVE CITY, PA.

gervice. Bessemers are tried engines, tried and proven in installotions
demanding the most exacting service.  And it is here again that we ask
vou to judge Bessemers only by Bessemers—and not by any other engine,
We will gladly refer you to any number of coneerns in the same industry
as that in which you are engaged, who will tell you of the reliability and
dependability of Bessemers. In choosing n Bessemer you secure the
benefit of experience—yvou are not made o partner in experinents,

Claiming that an engine s relinble does not necessarily make it so.
But 1f that elaim is wade by o company who, since before the century
opened, have backed every claim, have made good every claim, as has
the Bessemer, vou arve safe in accepting the statement. But we have re-
ferred above to users of Bessemers, They are disinterested,  Ask them.
We offer their testimony.

There are good reasons for Bessemer (1] Engine reliakility.  The
great weight and strength of the engine, the simplicity, the few parts to
keep in normal relation, the wide adjustment for wear, the guarding of
the quality of the materials that enter into Bessemers, the system of
inspection and of testing, the maintenance of our own metallurgical
laboratory and the fact that the engine is built from pig iron to shipping
room under one roof, all contribute to Bessemer reliability.

In Bessemers you have economy, reliability, dependability and you
have real simplicity.  You who have studied eontemporancous oil engine
construction know, and yvou who are investigating oil engines will find,
two widely separated types.  Is it not s0?  One economieal in the use of
fuel, hut a maze of complicated parts surely «ifficult to keep in their
normal relation, surely requiring an at tendant of extraordinary knowledge
and training, surely expensive in upkeep,  The opposite type is uncom-
plicated in construetion, but wasteful in fuel and built to sell on a price
appeal only,

In Bessemers, mechanical simplicity and true economy are combined
at their best.  In them vou find a simplicity that enables one unversed in
mechanical knowledge to secure the best results,  The functions of the
comparatively few p.urls are readily understood,  Bessemer Ol Engines
are installed out on “the edge of things"—far from any expert attention
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THE BESSEMER GAS ENGINE COMPANY

Type 1V Bessemer il Engine
Twin Cylinder, Governor Side

or source of aid—and they go about their work every hour in the twenty-
four if it is desired.  Eeonomy that is true economy—that tales into con-
sideration not alone the fuel consumption, but also grade of attention
required and upkeep expenze.  The Bessemer will give vou vear round
cconomy that no other engine can possibly approach.

Back of this ceonomy, reliahility and simplicity are the Bessemer
R“?!]':‘Ill[i'i'."\-.

The elaims for relinbility, economy and simplicity have been made by
us.  They are also made by others asking for vour order.  We only want
you to compare the Bessemer with any or every other oil engine offered
you as fulfilling these claims—and we are content to let the deeision as to
which engine you shall choose to be installed in your plant entirely in your
hands, believing that vou, too, will choose the Bessemer,

Dl the engine not exeel in these features vou should choose the
Bessemer on aceount of its superior construetion.

A glanee at a picture of the Bessemer Oil Engine will eSS you
with the heavy, massive construetion used, Not weight for weight's sake




GROVE CITY, PA.

Type IV Bessemer 0l Engine
Twin Cylinder, Valve Side

only, hut weight properly distributed to make strength and dlurnhility.
Here in addition to strength iz neatness and symmetrical lines.  An
engine that is at home in the white tiled engine room—an engine in which
you can feel a pardonable pride and one that from its very beauty will com-
pel attention.  With the crank ecase entirely enclosed the wearing parts
are kept free from dust or dirt,

You will find this catalog free from meaningless adjectives. It may
come to you along with other catalogs in which “hest," “simplest,”
“most economical,” ete., are common.  We suggest comparison.  There
are no elaims made herein but what are substantinted and rensons given
therefor.  Back of our elaims and puarantees is a finaneial responsibility
that the commercial agencies or vour banker will assure vou is sound.
But beyond this financial respongibility we feel a moral responzibility that
causes ug to try to give vou maore than full value, to take a continued
inferest in your installation, to see that vou seeure the wonderful results
you were led to expect when you made your purchase.

We will now treat at length of the parts that enter into the eomplete
engine, the wide adjustment for wear and many exclusive features.
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Sectlonal View Typs 1V Bessemer (4] Engine
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Description

EFERENCE to the sectional cut will show that the evlinder is in

a senge double acting. The erank end of the cylinder is used as an

air pump which furnishes the air necessary for combustion of the

oil.  Into thiz erank end of the eylinder, during the head stroke of the
piston, air is drawn through the valve at the bottom, filling the evacuated
space at atmospheric pressure.  During the crank end stroke of the piston,
thiz air is compressed slightly (to about 5 1bs. per sq. in.) and nnmediately
upon the uncovering of the inlet port in the upper side of the cylinder by
the piston this compreszed air rughes over to the head end of the exlinder,
sweeping before it and out of the exhaust ports at the bottom of the
eylinder the burned produets of the previous charge.  Upon the following
head end stroke this fresh charge is compressed in the combustion end of
the evlinder while a new charge is being drawn in at the cranl end of the
eylinder. Near the dead center a pump injects fuel into the combustion
chamber, which is ignited by contact with the hot surface of the ignition
bonnet in the head and upon burning produces a rise in pressure, which
drives the piston outward upon its power stroke. The ignition bonnet is
heated by means of a gas or kerosene torch for a few minutes before start-
ing, after which the combustion supplies the necessary heat for ignition.

Cr patented combustion chamber 15 novel in form and we believe
the only rational one for this type of engine. The fuel i= injected in a
finely atomized state from the bottom in an upward direction in order
that the fuel may not only seek itz oxygen for combustion in passing
through the air charge as a vesult of injection but that the unconsumed
portions of the fuel, carbon, ete., have no other course than to shower
downward again through the rapidly agitated ond burning gases below
and be consumed. The fuel is given no opportunity to cake and earbonize
on red hot metal.

At the time of injection all of the air charge is massed direetly before
the injector, in which position it cannot fail to mix effectively with the
entering oil, as it is gazified.
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THE BESSEMER GAS ENGINE COMPANY

The form of the combustion chamber is vital to the economical oper-
ation of any oil engine.  The combustion chamber in the Bessemer Oil
Fngine is a radical departure from the hot ball and spoon (or lip) arrange-
ment, which is fully twenty wears old, and still found in several other
makes of engines now on the market. The only execuse for the existence
of such an arrangement iz that it works, regardless of the results produced.
We have indicated premature explosions from this hot ball construction
ranging as high as 800 lbs, per sq. in.  Frequently such explosions wreck
an engine, when the water feed is shat off. 'With the Bessemer hot bonnet
construction we get a lower maximum pressure with the water feed shut
off, thus proving that we uze water vapor to control temperatures and to
aid combustion rather than kill prematures,

The feature which has been responsible for the success of the Besse-
mer hot bonnet oil engine is the fact that there are no uncertainties about
starting. A sueeessful start depends on two things—knowledge that the
pump iz working properly, which is eazily determined by operating the
pump by hand, and correct heat of the ignition bonnet. The state of
either of these two important parts can be determined by the eve and
almost without any experience. This is not true of engines employing
earburetors and electrie ignition deviees. Whether or not an engine of
this latter type is adjusted for the proper starting mixture can be deter-
mined only by repeated trials unless the engine is in the hands of an
experienced operator. Even these men sometimes find difficulty in making
the necessary adjustments, as changes in the quality of liquid fuel, or
changes in atmospheric temperature, are all important factors in the sue-
cessful operation of the carburetor type of engine. By dispensing with
electrie ignition apparatus, we have also dizpenszed with another source of
annoyance and expense. Possibly nine-tenths of the engine troubles which
result in the calling for an expert may be traced to ignition apparatus, and
experience has shown that at best this apparatus is costly in up-keep.
There i= no mixture setting to be made on the Bessemer Oi] Engine and
no ignition fiming to require frequent adjustment.  The state of the fuel
pump and governor determines these things and they are set and keyed at
the factory and are alilke for all fuels.
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The Main Frame or Bed Plate

Type IV Bessemer Ol Engine Bed Plate
Showing Removable and Adjustable Main Bearings

In desighing this bed plate particular attention was given to the
distribution of metal.  Tts depth is such that at what is commonly termed
the dangerous seetions, an unusually high factor of safety is secured. The
thickness of the casting was not determined by the actual stresses but by
the requirements of the r:rltt]r[l'j.’. that is, in other words, the form of this
bed gives it an inherent rigidity so great that it would be amply strong to
resist the strains imposed upon it were the metal but half as thick, the
thicker metal being neeessary in order that the moulder may successfully
produce the casting.  Nor is thiz added weight lost, as there is much of the
anvil prineiple built into this design, resulting in a bed plate free from
tremaors and deflection in any of its members,

The larger sizes of these beds are equipped with a water jacket under
the erank pit. While this is not altogether necessary under all conditions,
we find it to be a valuable feature in the South, the Southwest and the
Tropics, where, during the summer, engine rooms are very hot, and espe-
cially valuable when engines operate under practically continuons service.
There 1= a certain amount of friction loss in all hearings, no matter how
perfectly they may be lubrieated. This frietion loss is dissipated as heat
which must be radiated to the atmosphere.
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In the designing of bearings, engineers consider the form of housing
and the opportunities for conveetion and radiation of this heat to the
surrounding atmosphere.  In fact, under similar loading conditions these
two apparently foreign matters will determine the relative sizes of hear-
ings. It will readily be understood that an engine operating at full or
overload 24 hours per day in a elosed engine room at a temperature of
115 degrees Fahr, will have less opportunity of radiating its friction heat
than one operating in the open air or in a colder climate. Locomotive
design hears witness to this, for in locomotive construction designers find
it possible to use far smaller bearings than it would be possible to employ
on enclosed stationary engines for the reason that the motion of the loco-
maotive itselfl through the air aids in the dissipation of the heat generated.
It will then be evident that we can, by jacketing this erank pit and with-
drawing the heat from the oil as fast as it is taken up from the bearings,
produce an operating condition which will be practically constant, re-
gardless of seazon, climate, location or operating conditions. At the zame
time thiz need not necessarily inerease the water consumption of the
engine, az the water from the oil cooling jacket passes on through the cyl-
inder jackets, being heated wvery little during the first part of its travel.

Azide from the features of this bed which are embodied in the design,
our shop practice in produecing the actual ecasting and in finishing it 1s
equally important and calls into play the best efforts of our foundry and
shop organization, backed by a large investment in machinery and equip-
ment of the best possible description for this class of work., The cores for
even the largest of these castings are balked in iron boxes, o method which,
while requiring far more costly equipment than the old way of sand
bedding, results in perfeet uniformity of metal thickness throughout the
easting, as no warped cores ave produced.  The casting itself is molded in a
heavy iron flask—the only sure way of producing eastings without swell
or strain.  The machining of the bearing jaws and all Hat surfaces is com-
pleted at one setting on a ponderous four-head milling machine, Upon
completion of these operations the guides are bored and the eylinder lange
faced at one setting.  This latter machine carries two hars by means of
which twin beds may be bored in perfect alignment at a single setting,

There iz optical evidence sufficient in viewing the heavily buttressed
crank end, the solid evlindrical form of the evlinder end and the extra
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strength afforded by the lugs on the bearing caps tyving in the main bear-
ing jaws, which are usually regarded as the danger section, to convinee one
that this engine member iz really of the heavy duty type.

Possessing, as we do, our own foundry and our own eomplete metal-
lurgical laboratory, we are enabled to elosely guard against improper
evlinder castings.  The eylinders of Bessemner engines are east from a

The Cylinder

special formula, using close-grained grey ivron, of a slow machining guality,
to which is added a proportion of steel, which further fills the interstices
and toughens the castings. The formula, grades of iron and process used
in casting are almost identical with that used in making locomotive eylin-
ders, the highest grade, highest priced steam cylinder castings made,

The eylinders are of great weight. In them you will find several
times the necessary computed strength, Everyone is tested by hydraalic
pressure after machining and must show perfect before being passed into
service, There are no offsets or projections in the eylinders, henee no
undue strain due to variable temperatures to which the cylinders are
subjected. The cylinder iz thoroughly water-jacketed, as are also the
exhaust ports, and the exhanst port bridges.
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The overhung eyvlinder offers many advantages in construetion and
in eonvenienee of installation, piping, ete.  However, engineers have
objeeted to this eonstruction on aceount of the deflection often noted in
operafion.  This objection bas been entirely removed by the Bessemer
construction. The eylinder is secured to the bed by means of a flange at
almost mid-length, thus greatly reducing the overhang. Deflection is alsg
prevented by the use of the erosshead which throws all transverse strains
agninst guides carried in the bed instead of against eylinder walls, as in
the trunk piston design.

Bessemer Crank Shaft

Bessemer §] Engine Single Throw Crank Shafr

e, pTG

In proportioning a erank shaft it may he said llf:l.i'Jii_J 0 ::'
itz final weight and dimensions depend upon the designer's view of the
proper length for the bearings. Strength eonsiderations dictate that the
renters of the main bearings shall be as close together as possible.  Suc-
cessful bearing practice requires long bearings,  Yet long bearings must be
sufficiently rigid or otherwise their deflection under load may be such that
only o small portion of their apparently useful length is utilized in sup-
porting the load ot the time of greatest pressure, Thus of two erank
shafts with bearings of different dimensions but the same projected area,
the shaft having the longest bearings runs the cooler, if it is sufficiently
rigic.  Om the other hand, in order to attain this same rigidity, it is neces-
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sary to keep all bearings as short as possible,  These two conflicting eon-
ditions call for considerable care and judgment in designing a shaft, and
in the larger engines, if durability is the frst object rather than cost,
comparatively long bearings will be provided, especially at the erank pin,
at the necessity of increasing the crank pin diameter and the crank arm
section sufficiently to obtain a rigid shaft even with this added length or
gpan between main bearing centers.  Thiz will result in larger erank pin
hox and conneeting rod and broader and deeper bed to clear these parts.

The life of the shaft is dependent upon four factors—kind and regu-
larity of lubrication, quality of material and the stress to which it is sub-
jeet.  The fivst of these conditions is fulfilled by our svstem of oil hath
ubrieation. This is & system which has its friends and few opponents.
We recomnmend it with utmaost confidence for the reazon that in our experi-
ence we have had practically absolute freedom from excessive shaft wear
or badly scored bearings with this type of engine.  This iz most certainly
not the vsual state of affairs encountered in manulacturing engines de-
pendent upon gravity lubrication of these parts, as a moment’s earcless-
ness may, and only too often does, resalt in complete rain of the erank
shaft and its bearingz from lack of oil.

Bessemer shafts arve forged from a solid billet of .30 to 40 carbon open
hearth steel, & material which is recognized as a standard Tor high-class
work in stationary engines, and in designing these shafts comparatively
low stresses are used, insuring a high factor of safety and freedom from
breakage.

The Bessemer Twin Cylinder Oil Engine has the crank pins 180°
apart. Two impulses every revolution with o perfect balancing of the
engine are thus obtained. Compare the perfeet halaneing obtained in the
Bessemer twin evlinder engine with that of other makes,

Very few makes of engines cqual the Bessemer in diameter of erank
shaft used per horse-power fransmitted, but you will find the dinmeter of
erank and erank pin and the width of the slabs or bell erank shaft to he
greater on the Bessemer than on any other engine of the same horse-
power. This is typical of Bessemer construction throughout.
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THE BESSEMER GAS ENGINE COMPANY

The Bessemer Crosshead

The Crosshead

The worth, in fact the real necessity, of employing the erosshead in
internal eombustion engines is well expressed by Dr. Poehlmann, Con-
struction Engineer at the Royal Technieal Institute, as follows:

“Tt has often been urged through the technieal literature that there
are no good grounds for making the working piston of a large internal
combustion engine =erve as o crosshead, as is done with great success with
small motors, In the case of the latter, considerations of cheapness and
simplicity play the greatest role.  The durability of single details of con-
struction i= a secondary matter. The wear of the pistons and cylinders of
these small motors is so little that no noteworthy failures result from the
practice. The circuwmstances are altered in the ease of large engines. The
pistonz require here, when they must also take the guide thrust, large
dimensions and the most painstaking fitting. The surfaces which must
b Tubricated are exceedingly large and call for an unusually great ex-
penditure of eylinder oil.  The wear of the evlinder walls and the piston
body 1=, in consequence of the great side pressure, serious, and proceeds at
a measurable rate, and in consequence of the lack of adjustment, these
large trunk pistons buinp and knock as they travel in the eylinder bore,
A further weighty disadvantage of the engine without the erosshead must
b considered; that 1= that the wrist pin 15 built into the hot piston,
whereby the radiation of its friction heat is made difficult. In conse-
quence of the high temperature, the lubricant loses its viseosity to sueh
a great extent that it becomes practically valueless.™

A further disadvantage of the trunk piston engine iz that o large por-
tion of the harmful heat arvising from the piston and wrist pin is trans-
mitted through the connecting rod to the erank pin snd crank shaft
hearings.

Fage frplicen
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It iz worthy of note that the Arst Diesel engines weree built with eross-
heads and that although the firtn which procduced these engines is out of
business for a deeade, their engines are still running and have shown them-
selves to be durable machines. We may add that it i=s sometimes arged
that the erosshead inereases the weight of the reciprocating parts to a
harmful extent. This argument does not apply 1o the two-eyele engines,
as this weight iz cushioned at each head center by the comparatively high
compression employed and its effect in producing a uniform turning effort
iz most noteworthy,  The idea that heavy reciprocating parts are some-
times desirable was first advanced by Chas, Porter, the pioneer high-speed
engine builder. Although Porter did not complete our theories of recipro-
cating motion alone, he was instrumental in bringing about a solution, and
by means of the analysis thus originated was able to demonstrate to the
engineering world that reciprocating parts in being aceelerated from the
dead center position to the quarter position absorb energy at the time
when the pressures in the eylinder are at a maximum, and that this energy
is again given up to the erank pin in completing the stroke at the time
when the pressure in the eylinder has fallen appreciably, due to expansion.
The effect of this iz to produce a more uniform effort at the crank pin, with
the result that lighter lywheels can be employed, or with a given weight
of fiywheel an engine better suited to electrie drive will result,

Neglecting all these other advantages, possibly one of the most
weighty reasons for emploving a crosshead in the two-cyvele design is that
by itz use compression in the erank case may be avoided. It is practically
impossible to design a set of erank shaft bearings which must necessa-
rily be split to admit the shaft and to provide a satisfactory means of ad-
justment and at the sume time to make the same bearing air tight. Com-
paratively satisfactory deviees for accomplishing this result have been in
use for some years for small engines, but they all involve the necessity of
spreading the main bearing centers to admit their use, which greatly in-
creases the bending stress on the crank shaft.

The phosphor bronze shoes on the erosshead illustrated arve fitted to
the erosshead on a 4% taper, permitting of adjustment for wear for many
vears. The crosshead is steel and fitted with a tool steel wrist pin, hard-
ened and ground. The wrist pin is removable.
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THE BESSEMER GAS ENGINE COMPANY

The Bessemer Connecting Rod

Connecting Rod

Our econnecting rods are forged from a solid billet of open hearth steel
of Class A Government specifications. The ends are bored in a horizontal
boring machine at one setting, insuring absolute parallelism. That the
small end is not provided with adjustment will meet with the approval
of all men who have had experience with machinery of this type. By
dispensing with thiz adjustment we are enabled to incorporate a much
larger pin with more generous bearing surfoce than would be otherwise
possible.  The life of the bearing s thus greatly increased. Experience
has long proven that the wedge adjustment for internal combustion
engine rods is worthless, and any one who has been required to refit split
bearings at this point will agree with us that it is a far simpler and less
costly proposition to renew a bushing. Many connecting vod failures are
coused by a breakage of the bolts in the small end of the rod, it being very
often impossible to provide bolts at this point with an ample factor of
safety on account of space limitations. We believe these arguments in
themselves will convinee the engineer that we have followed best practice
in building this rod with a solid eye at the crosshead end, and to the lay-
man we offer as an example the locomotive, the only parted box provided
on locomotive rods being that on the large end of the main driving rod,
which is necessary for assembling, and this is “jointed up metal to metal.”

The erank pin end of the connecting rod is provided with a split shell
of hronze lined with genuine babbitt, This shell is machined both inside
and ouf, the inside heing heated and tinned before the babbitt is poured,
thus fluxing the babhbitt to the bronze and securing a perfect union be-
tween the two metals, in addition to which dovetail babbitt anchorages
are provided in the hrongze. This is a construction lavgely used for loeo-
motive and car brasses and marine work. The only reason that it iz not
followed in general proctice is on account of the expense of production.
Its use in railroad and steamship serviee is sufficient proof of its efficieney.
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Bessemer Piston Heads

The Bessemer Pizton Head has in length o wearing surface exceeding
the stroke of the engine. This long wearing surface, with the absence of
the up and down connecting rod thrust, so hard on the four-stroke cyele
evlinder and piston head, makes the Bessemer an engine which gives
continuous service and has long Life.

Asin all other parts of the Bessemer Ol Engine, special eare is taken
that in the casting of the piston head a fine, close-grained iron is used.

The finished surfuee is highly polished, and limit gauges are used to
inzure duplication. A reduetion in size is made at power end which ex-
actly conforms to the expansion of the material used due to the higher
temperature at that point.

The life of Bessemer pistons, as stated above, 1s, like the life of Besse-
mer eylinders, very long.  On aceount of our eonstruction and the use of
the erosshead, the piston bears on the evlinder with only its own weight.
This is in direet contrast to the trunk piston of the four-stroke cyele
engine, which bears on the eylinder not only with the piston’s own weight,
but also with the down thrust which iz produced by the angularity of
connecting rod on power strole.  You will understand the longer-wearing
argument which we advance, when we state that the amount of pressure
per square inch of projected area will not exceed one and one-half pounds.
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The Bessemer Twin Engine Fuel Pump

Upon governing and fuel pump equipment we spend more money
than any other firm in the field. The results obtained in the way of regu-
lation and economy repay this investment a hundred fold, Not only is
the fuel pump vnder governor control but the water feed pump hos me-
chanieal eontrol which is altogether automatie, as well as a manual adjust-
ment for setting the water to oil ratio to suit any =ort of fuel. Twin en-
gines are fitted with individual automatie water control for each eylinder.

The Governor

The governor is of the inertia type which came into prominence in
steam engine work,  The ring which surrounds the hub forms the gov-
ernor weight. Tt is pivoted at one point in the cireumference, and its con-
trolling power is due to two different forees which act simultaneously
when a change of speed occurs, Due to its inertia this ring tends to over-
take the wheel should the latter slow down or lag behind in case of reduc-
tion of engine speed.  In addition to this, the center of gravity of the ring
being off center, the centrifugal force acts as usual to assist in moving the
governor weight to the proper position as required by the load and to
maintain that position until further change of load, onee it iz acquired.
The eecentrie sheave is earried upon an arm which is pivoted at the wheel
huly and attached to the governor weight opposite to its point of sus-
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pension by a zmall erosshead, Thus an outward movement of the gov-
ernor weight due to a rise in speed moves the cecentrie sheave inward,
shortening the pump stroke, and viee versa.  The weights of the sovernor
parts are zo arranged that the eccentrie sheave, strap and rotating par
of the rod counterbalanee the governor weight in any position, thus obyvia-
ting any tendency for the governor to fall from its true position twice per
revolution, as will oceur when a governor lacks “pravity halanee”
Change of speed can be made by sliding the spring elamp along the seg-
ment in the wheel rim. By making speed changes in this manner wo
are nble to get equally good governing and an equal sensitiveness or de-
gree of speed variation throughout the zpeed range. It is impossible to
accomplish this object in any other manner.

All ping are hardened and ground and of very liberal dimensions.
The governor eccentric is a high-grade 0. H. Steel easting and the strap
of bronze. The weight pin and the suzpension pin bores are bronze
bushed and springs are bought to specification.

The action of thiz governor i= neither so rapid as to cause difficulty in
parallel electric operation, nor so slugeish as to cause undue Huctuation

The Bessemer Governor
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when a sudden change of load oceurs.  Internal friction has heen reduced
toa minimum by freeing the pins of reaction as far as possible. Therefore,
“"hunting” never occurs with this governor. Dangerous hammering so
often heard in starting or shutting down an engine fitted with a shaft
governor is unheard of with this design. '

The functions of the fuel pump of an oil engine are so interlinked
with those of the governor and with the processes which talke place inside
of the combustion chamber, that good regulation is not entirely a matter
of a good governor. A regulator which is mechanically and technically
perfect will be almost as utterly useless as the most imperfect one if the
fuel pump fails to deliver a perfectly measured charge each eycle, or if
upon delivery to the combustion chamber the perfectly measured charges
are not so burned as to generate equal power impulses for any given load.

Az an instance of this the full load oil eharge for a 40 H. P. Bessemer
iz approximately .06 cu. in. per eycle. Should the pump, due to irregular
valve action, deliver but .01 eu. in. less than .06 cu. in. at a time when
the engine was driving a steady 40 H. P. load, the following power impulse
would be sufficient only to maintain ‘the rated speed under a load of
approximately 33 H. P, ealling for a considerable loss of fiywheel energy,
which is necessarily accompanied by a proportionate drop of speed.

A pood governor would immediately respond to this condition and
the following charge would be enough greater than the normal one to
make up for the loss during the previous eyele; but needless to say, if a
given position of the governor, as determined by a given speéd and load,
does not correspond to some constant and proportional charge of oil due
to irregularity of the pump, the governor will be in a state of constant
motion to an abnormal extent and its regulation cannot be other than
poor.  The funetions of the governor are eorrective only. It cannot
anticipate any of those phenomena which would exert an influence in
altering its position, and it should not be taxed with the duty of averaging
abnormal variations in putnp action in addition to its true mission of
maintaining the oil charge in proper proportion to the load, Tt is well
known that a very slight amount of governor trepidation is necessary to |
good regulation, but engineers prefer to allow this to take place as a con-
sequence of other influences more eonstant in foree and permitting of
more accurate contrel than any such evil as irvegularity in fuel pump °
action,
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Bessemer Oil Engine Fuel Pump

Hectional Yiew Bessemer Fuel Fump

The action of the fuel prmp shown above is as follows: During the
outstroke of the horizental plunger the suction valve opening into the
top of the pump chamber is held open by its operating eam through the

) rod and bell erank shown at the top of the pump, the cam itself being
mounted on the cranle shaft. During this time an excess charge of oil 1=
- drawn into the evlinder. As the pump eccentrie reaches its dead eenter

*and starts the plunger on the instroke, the suction valve is still held open

- and ol is by-passed back into the air chamber (not shown) on the sue-
tion pipe. Just § to 8§ degrees before midstrolie the cam presents o flat
surface to the roller which takes off the motion, allowing a very rapid
closure of the .-mp-_tion valve, while the continued advance of the plunger
forces the lower or discharge valve open, delivering oil to the combustion
chamber for a period of 12 to 16 degrees, which is terminated by the re-
opening of the upper valve by the cam motion again allowing the oil to
by-pass. By this means the evils of short stroke and air troubles are
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avoided, and by the use of a cam-controlled injection period the timing
of injection is determined independent of the governor action. This
latter feature is one which is often sacrificed, as it is difficult to so design
a shaft governor that in the performance of its funetions of shortening
the pump stroke, it does not at the same time alter the fuel injeetion fim- -
ing in an unfavorable sense,

A desire to baild for service is expressed in the design of this pump to
an unusual degree.  Clamped joints are used in securing all parts which
may at any time eall for dismantling.  This involves two extra machining
operations for which we are rewarded by the knowledge that whatever is
assembled will be permanent, and that at the same time any part may he
removed without the use of destruetive force. Valves are hardened and
ground and provided with steel seats so constructed that both seating and
puiding surfaces are machined in one operation.  Either or both may be
replaced at trifling cost and with practieally no labor, Either may be
removed for inspeetion or grinding in a twinkling.  All pins are hardened
and ground to a perfect finish and the plungers are treated likewise,

Those surfaces of the pump which come in contact with the oil are
fully machined, while the outside surface of the bronze body is given an
acid bath to remove any seale which might loosen in operation and prove
destructive to wearing parts.  All oil holes are provided with neat covers
with sutomatically elosing lids, In place in its housing, this pump is a
most complete unit, being unusually well puided and rigid. It is the best
that we ean build, and with the idea that the injection system must, re-
gardless of the type or size of engine, meet with our ideal, we apply
thiz snme pump to our O DL engines as well as to our more costly model.
It is built most thoroughly, not only for long life, but to insure the
purchaser that it will not be neeessary to make adjustments, correeting
for wear, at frequent intervals. It is our intention that the adjustments
made by our own men when the engines are under Lest shall be pre-
served, as there is little likelihood that the noviee will be able to im-
prove them.  To this end even the suction valve eam roller, itself har-
dened and ground, s ewrried on oo pair of large Hess-Bright hall
hearings which neither allow of nor require adjustinent.
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Bessemer Inler Valve, Corliss Type

For various reasons we have inecorporated the Corliss tvpe engine
valve into our Type IV design.

The Corliss valve is far better suited to the conditions of this design
than the poppel construction. A poppet valve as usually designed re-
mains closed for a large portion of the erank travel amd s then opened 1o
admit fresh air eharge. The valve must be slowly aceclerated from
the state of rest to full 1ift and elosed slowly to avoid hammering on the
seat. The Corliss valve opens at the time when it i2 moving most rapidly,
that is at about the center of the eccentric stroke, It eloses in the same
fashion, thus providing ample opening at all parts of the stroke without
danger of hammering, as there are no seatz. We have improved the Cor-
liss practice somewhat in designing this detail by providing a loose sleeve
for the valve to work in. The valve is doeuble ported and just enough
unbalanced by balance ports in the upper side to insure seating without
excessive frietion.

The tee head on the valve steme allows the valve to freely Tollow the
natural wear. The valve proper is served by a foree feed lubvicator. The
stem is hollow and is lubricated by a compression grease cup. The valve
itzelf is pround on its working surface and all pins are hoth hardened and
ground. The rockers are open hearth steel eastings and the bonnet is
bushed with bronze.
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Regulation

The two-stroke cyele Bessemer gives you the continuous output of
power so necessary for electrieal service, flour mill work, weaving and
other industries requiring the most exacting regulation. The efficient
inertia type of governor veduces the speed variation so that Bessemers
may be used for any power requirement, no matter how exacting it may
be. We are able to reduce the variation to zero, but in our opinion, stable
governing is best accomplished with a moderate degree of speed variation,
and thus make our standard guarantee two per cent from normal,

The matter of angular variation is considered when operating alterna-
tors in parallel in order that the change of speed during each revolution or
eyele shall not be great enough to cause the generators to fall out of step.
Thiz 1= accomplizhed in a most satisfactory manner. This includes the
single exlinder Bessemers, which may be chosen to operate alternators in
parallel—a striking contrast to the multiplicity of eylinders and parts
used in the average internal combustion engine,

Horse-power

Bessemer (il Engines are built in single evlinder type to 85 H. P.
and in twin evlinder type to 180 H. P. They arve guaranteed to develop
their full rated horse-power at the shaft, and there is an overload capacity
sufficient to handle and overcome the heavy starting torque of high-speed
machinery or motors or for an oceasional peak load, such as sometimes
oceurs in wood working plants.  They will overcome cerfain losses due to
high elevations, but in choosing any engine it i= advizable to allow for the
standard corrections for elevations.  Bessemers are tested at 1250 feet
above sea level,

Fuels

The Bessemer Ol Engine burns the erude and fuel oils so readily
seenred anywhere,  Some fuel oils have been given loealized names such
as “gas oil,"” “solar oil " “tops,” Chottoms" ete,, but in almost every ease
they come within our fuel specifications.  Suitable oils are secured on the
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western coast of the United SBtates as low as sixty cents per barrel, or loss
than two cents per gallon at the refinery, and the prices elsewhere in the
United States are remarkably cheap,  Bessemer Engines will, of course,
use gasoline, kerosene and distillates, but these fuels are usually higher in
price and produce no better results. A fuel oil of 247 to 28° Baume we
consider best adapted.  Aleohol, which is an economical purehase in some
parts of the world, is a suitable fuel,

We have tested fuels from all corners of the country, noting their
behavior in both laboratory and engine testz, and upon this experience
have based a specification for a fuel which will allow of continued opern-
tion without causing troublesome deposits or difficulty in pumping.  Our
experiences have dictated the following specifications:—

Flash—below 275° Fahr., Open Cup.

Baume Gravity—not below 24°.

Sulphur—Tless than 27}

Water less than 227,

Coke—not over 37,

Fraction which will distill off helow 360° C. at least GO,

Gravity

In the majority of specifications for infernal combustion engine fuels,
gravity is omitted. We find it to be of little value as o criterion of the
utility of a petroleum fuel, but as it is possibly the only characteristic with
which the engine purchaser feels at all familiar, we are obliged to inelude it
in the specifications, and have placed the lower value at 24° Baume for the
reason that heavier oils arve in most cases asphaltic erudes or residuals
which are not within the other and more important requirements, We
can and will contract to burn heavier fuels, if samples are submitted from
the source of supply, which show proper qualifications,  As an instanee, a
20° Baume erude from the Baratoga field, Texas, recently tested, proved
to be a most excellent fuel, being elose to all requirements, exeept gravity.

There seems to be o general impression extant that fuels of paraffin
base are superior to those of asphalt base. While that may be true of some
antiquated types, we find that the Bessemer gives equally good eeonomsy
on asphalt base, paraffin base or eracked oils, as long as they m"]]ﬂ_}.
with our specification.
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For the guidance of owners of Bessemer Oil Engines in purchase of
fuel as well as to assure prospective purchasers of our equipment that their
local souree of supply offers suitable fuels for our engines, we offer the
services and experience of our laboratory and engineering departments,
For the testing of oil of 24% Be (and above), a quart sample of oil will be
sufficient, but for heavier oils we prefer to make an actual engine test and
require a larger sample (not less than five gallons of the latter should be
shipped). Upon receipt of prepaid samples in stated quantities we will
immediately carry out tests and analysis, and report as to the operation
and economy to be expected from the fuel submitted.

I ‘L€ I E.(".ﬂl'ufﬂ'l"l‘r'

It is a well known fact among engineers that the economy of an
engine inerenses with the size of its eylinders, As the difference i= con-
siderable as the size progresses, it follows that the single eylinder engine
ig invariably the most economical. Practical difficulties limit the size to
which eylinders may be built without seriously complicating the design,
s0 that we find it best to build twin engines for the larger sizes, But, for
the reason that the single engines are considerably more economical, as
well as much simpler, we urge that these be used wherever possible. Being
two evele, our engines hove an exeeedingly uniform turning effort and,
therefore, do not require very heavy flvwheels to meet guarantees for
angular variation even with single eylinders,

The fuel cconomy will vary with the load, but it is a most fortunate
property of our engines that it remains practically constant from three-
quarter load to full load. Ouwr fuel guarantee is not based on our best test
stand figures but on a safe percentage above the upper limits of these
figures; taking the 70 H. P. engine as an example, the consumption guar-
antee 15 7-10 pints or 64 1z, of fuel oil.

In adhering to this practice, we find that our guarantees are some-
times not guite so good as are those of competing engines which we know
are not as fully developed as our own produet.  There is little to be gained
by such policy and we mueh prefer the expressions of satisfaction from
eustomers who report less fuel consumption than we guarantee to the
notoriety which attends the removal of an engine for failure to perform
its fuel economy.  The eeonomy of these engines i= fixed by their construc-
tion according to more or less rigid laws and principles. We have dis-
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cussed many of these in the preceding pages.  Each phase of the Bessemer
0il Engine development has been based on the diseovery of these laws
through analysis and eareful investigation, which fact warrants confidenee
in pur predictions as expressed in our guarantees,

Lubrication

To get just the right amount of oil ot the right place at the vight time
iz a much-to-he-desired consummation and it is best achieved by mechan-
ical foree feed lubrieation. Hence we are now placing on all Bessemer Ol
Engines, Force Feed Lubricators, one that we believe to be the most offi-
cient lubricator on the market. Being operated from the erank shaft, the
amount of oil delivered is in exact ratio to the speed of the engine, A 1512
in. Bessemer eylinder has three oil feeds on it, insuring perfeet lubrication,
hence long life.

This lubricator has simple and positive Sight Feeds which enable the
engineer to see how much oil is being pumped to each exvlinder or part to be
lubricated and the exact quantity per stroke of the plunger. The amount
ean be regulated from one drop to a full stream per stroke.

Each unit has independent adjustiment and ean be removed from the
reservoir without disturbing the set regulations of the other pumps or re-
moving the reservoir from the engine hase. The adjustment 15 easily
made by means of thumb nuts on top of the delivery plunger. A gauge
glass in the reservoir shows the oil level.

All working parts of the lubricator are wade of the best drop-forged
steel, ease-hardened, constantly running in oil so that wear on the
lubricator itself is reduced to a minimum.  Consequently, repuair and
upleep expense is practically nil.

The main bearings, crank pin, erosshead and crosshead guides are
lubricated by the splash system, the erank striking the oil in the crank
ease every revolution. Thus all these parts are operating in o continuous
hath of oil, All surplus oil from the heavings deains hack to the hedplate
and the oil is thus wsed until it has lost all its Jubrieating value, 04l
rings are placed on the shaft to keep the oil from Iwing earricd out and
gide plates are provided to force the return of il to the bed,  The front
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end of the eylinder being of the closed type, with piston rod and stuffing
hox, overcomes an objection to splash lubrieation in the ordinary trunk
piston type of engine, We, therefore, have all the advantages of this
form of lubrieation and none of the disadvantages.

All dirt and dust is kept from the bearings and no oil is splashed on
the Hoor or walls, This is an especially valuable feature in irrigation dis-
tricts that are subject to sand storms.

A gauge glass on the bedplate shows constantly the level of the il
in the crank case.
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Bessemer Alr Compressor for Starting Bessemer 04l Engines

With every Bessemer 0il Engine air starting apparatus is furnished
that is entirely in keeping with the high quality of the engine. It consists
of a 4xd verticul, single acting air compressor with water-jacketed eylin-
der, and an air tank tested to 200 lhs., pressure gauge, quick-opening
valve and air-tight globe valve. This equipment is included in the priee
of the engine and forms a means for quick and easy starting,

With eertain of the larger sizes 0 2 H. PP, Kerosene Engine is furnished
to operate the air ecompressor entirely independent of the larger nnit.

f'rirﬂnn (_.']||[r-||

Internal combustion engines on eertain classes of work are more
ensily set in operation when a friction eluteh pulley is placed on the shaft
instead of the usual solid driving pulley.  We recommend The Carrathers-
Fithian Cluteh Company Frietion Cluteh pulleys as a cluteh equipment.

They ean be seeured in sizes up te 836" dismeter and in width of face
up to 367,

These two types are built, as follows:  dwiewatic Type, which iz
automatic in adjusting the friction pressure to carry the load, also auto-
matic in adjusting for wear,
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The Carruthers-Fithian Clutch, Ouetside Friction Type

Lever Outside Friction Type, which is thrown in and out with a
lever and which requires manual adjustiment for friction pressure and also
for wear,

Either type will give good serviee when properly placed and adjusted
on Bessemer (il Engines,

When Bessemer Oil Engines are direet connected to machinery on
which the load may be placed after the machinery is in operation, as an
electric generator, it is customary to use u fexible coupling instead of a
friction cluteh, and when direct connected to pumps or line shafting a
friction eut-off conpling is used.

The Carruthers-Fithian cut-off coupling is alse of the outside friction
type, similar to the friction eluteh illustrated, exeept that no pulley
15 used,

These cluteh pullevs are carried in stock by us in o wide variety of
diameters and width of faces,

The Carruthers-Fithian Cluteh is a strictly high-grade mechanism,
entirely in keeping with the high quality of the Bessemer Oil Engine, of
which it is an accessory.  And 1t is typical of all the aceeszories furnished
—none but the best procurnble are used.
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The Bessemen I\'|n OD Oil Engine

The Mewest Bessemer—Type (D Oil Engine

The OD series, thoroughly developed by extensive trinls both
experimental and in actual service, have received ready and enthu-
sigstic aeceptance in the power feld.

The standard OD engines are fitted with a eentrifugal governor
with a very eonvenient running speed adjustment from 160 R, P. M. as
a minimum to the rated normal speed of 275 H. . M., or higher if used for
oil country operations of intermittent character.  This governor will
regulate with aceuracy suitable to any commercial need.  The T
special electric engines are fitted with the shaft governor used on our
Type IV zeries, and thuz equipped will equal any aulomatic steam
engine for regulation.

The fuel pump and governor used on this series are of the same
character in workmanship and thorough design az those used on our
Type IV line. The cost of these parts bears a rather disproportionate
relation to the total engine cost, but neither manutacturer nor purehaser
can afford anything but the best in these details,  They are vital to hoth
regular and economical operafion.
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The main reciprocating and rotating parts and their bearings are
novel in design and we feel that they represent the ideal of low cost
through eeonomy of material and workmanship rather than mere cheap-
ness. They will hear the serating of engineer or mechanie and find favor,

The heavy parts run in an oil bath held in the engine bed and per-
fectly retained by an oil-tight sheet metal hood.

Cylinder, governor and fuel pump mechanizm are lubrieated by a
high-class force-feed lubricator, aceording to our standard practice,

All metals are bought to the specifications employed for our Type
IV line.

The O series does not employ water injection as does our Type
IV line, this change being due to a eall for engines of thiz size to operate
in oil territery where frequently nothing but brackish water 1s available,
also by reason of its being a variable speed engine,  Our constant tem-
perature head, fitted to this line, allows the same economy of fuel and
frecilom from carbon deposits as with water injection.

Write for special O Bulletin if interested in this particular
engine.
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Home (Hfice and Factory, Grove Clry, Pa,

H‘rt Be ssemer o actory

We extend to you a eordial invitation to visit our factory and in-
vostigate our methods of casting, machining, assembling and testing
Bessemer Oil Engines.  You will find our factory to be a veritable exposi-
tion of modern machine tools each manned by skillful, capable workmen.
Beginning at our foundry yvou will find a modern building 597 feet long
and over 100 feet wide equipped with seven 60-foot span electrie cranes and
with two huge cupolas from which pour the carefully mixed irons to make
Bessemer eastings.  The quality of these castings is guarded by our
laboratory in charge of a chemist specially trained in metallurgy.  Into
the machine shops the eastings come, where one of the largest milling
machines ever constructed, together with small ones, machine the hed
plates. The eylinders pass to four special cylinder boring machines where
they are machined by solid reamer heads., The Aywheels are sent to
large boring mills which bore the hubs and face the rims at one setting,
insuring true running wheels, The small parts are distributed to a wide
variety of lathes, shapers, planers, milling machines and automatie
machines of various kinds, The assembling of these parts into the com-
plete engine and the testing of the engine is accomplished in our large
testing room where twenty-five engines may be tested at one time and
thus one engine need not be hurried off to make room for another. Every
test is thorough and complete.  Five large electric traveling eranes serve
the machine shop Hoors. Every means for economical production is used
that we may give the utmost value for the money we ask you to invest.
Quantity production further assistz to this end,
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& Corner in the Metallurgical Laboratory

Here, too, you will find an engineering organization who are not only
willing but anxious to be of service in solving your power problems.

Come and see that our claims for Bessemer superiority are hased not
on mere words, but on actual facts. You will find our claims for superi-
ority to bave been conservative, and when you have been through this,
perhaps the largest and certainly the best equipped exclusive gas and oil
engine factory in the United Statez, you will helieve what 26,000 buyers
of Bessemers know, viz.: "You Buy the Best When You Buy the
Bessemer. "

1:1||.-:1-'§:r:-_f_ the Ouality of Bessemers

There iz no guess work about either the-design or construction of
Bessemers,

We muaintain a complete metallurgical laboratory, perbaps the only
one maintained by an exelusive gns engine concern in the whole United
States. Thus the quality of the iron, steel, bronze and babbitt is proven

not left to hit and miss methods that moy or may not be right,
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Not only are all the resources of the Iaboratory used but mechanical
means, notably the Shore Secleroscope—the wonderful instrument for
testing metals—is used.

Bessemer Oil Engines being built from pig iron to complele engine
under one roof, the constant vigilanee we desire can readily he achieved.
As the pig iron arrives it is analyzed to see that it Is up to specifieation.
Similar precautions are talen with the other metals.  Then after the
castings are made, tests are again made.  All through the process of
manufacture thiz surveilllance and inspection continues,  Then each
completed unit ig carefully tested, so that when the engine is shipped
you have every assurance that it is right in material, workmanship and
service.

So-called efficieney methods that would saerifice quality of either
materials or workmanship to speed have no place in our shops,
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[he United SI‘EIT&:B Government

in Technical Paper 37 entitled “Heavy O8] as Fuel for Internal Combus-
tion Engines"” gives the following as the features that arve desivable in a

heavy oil engine:

1. The engine should primarily be constructed for burning heavy
oils and residues, and particularly those oils containing azphaltums, as=
the petroleums of the Pacific and Gulf coasts, beeause these vils are pro-
duced in large quantities and are the fuels now available in commereial

fuantities.
2. The engine should start without delay or trouble,
3. It should show reliability and general good-running gualities.

4. It should run equally well at full load and at no load and with
variable loads where variations are required.

5. It should run steadily enough to run a dynamo for electric
lighting.

6. It should burn the fuel completely and not give an unpleasant
odor or smoke from the exhaust,

7. Its first eost should be low,

8. It should be simply construected and should not require o machin-
izt of superior ability Lo carve for it,

THE BESSEMER OIL ENGINE

POSsEs5es all these desirable features and many more.
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In Conclusion

A eatalogue ean only be general.  Let us be specific by your advising
us of your power situation and thus permit us to advise and suggest in-
telligently.  You may know just what o Bessemer Oil Engine installation
will mean to you before it is necessary to spend one cent,

The power plant is the heart of your factory—not a wheel can turn,
not o belt ean run without an engine room behind it. With a poor power
plant the entire factory is affected unfavorably,

The operation of this power plant must be charged against your
profits.  If its operation is costly, your profit margin must be close,  If
the eost of running the plant is vedueed, it means larger profits to you
and the placing of money in youwr own bank account instead of another's.

& comparizon of the various forms of power available will satisfy you
that a Besserner Oil Engine will save and make money for you from the
day o which it is started. If such a result cannot be achieved it would
not be our desire to sell you.

Do you know that it is really difficalt to impress you with the eeon-
omy and reliability of Bessemers—that we must hesitate about telling you
all the wonders of this modern means of power production for fear it may
cause distrust to arise in your mind and the thought to come, "It cannot
be that good, it eannot mean o much to me.”

So that i= one reason for the conservativeness of this catalogue, for
the absenee of adjectives, red ink and capital letters.

But to you who will investigate Bessemer Oil Engines as applicd to
your particular requirements there is a pleasant surprise awaiting,  For
here is an engine so simple, so economical, so reliable, that 1o choose any
other form of power would he o big handicap Lo your business suceess,

We ask for your business after you are satisfied that we ean serve
vou best.  We ask for it not on promises, hut on aetual guaranteed results
based on the experience not only of hundreds bul thousands of other busi-
ness coneerns, factory, mill and mine owners amd what they have aecom-
plished with Bessemers.
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It 15 our intent to sell you not alone engines, but engine service, and
vou will find Bessemer offices and serviee stations or distributors near
vou, no matter in what section of the United States you may live. Other
countries are covered by distributors who are well informed and capahle,
sonme of them having spent some time at the home factory. Home office
zalesmen, wha are in maost cazes engineers, travel everywhere to assist you
in zolving any power prohlems.

For irrigation and reclamation projects usually promoted far from
machine shops or expert help of any kind, Bessemers are peeuliarly
adapted, due to their simplieity and reliability. That which makes them
hest for such installations aleo makes them best for erowded cities,

Printed pictures ean give you a good idea of the value of Bessemer
Chl Engines, but cannot do them justice. Only the engine itself can im-
press vou with its sterling worth.  Permit us to tell you of engines near
yvou that you may see them and talk with their owners regarding the
serviee they receive from the engines.

You run abzolutely no risk in purehasing o Bessemer, Our guaran-
tees are goad.,  You will receive maore than full value for the investment
vou are asked to make. We ask yvour patronage on the straight husiness
proposition that we ean =erve you hest,

THE BESSEMER GAR ENGINE 0,
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Bessemers were Awarded Gold Medal a0 the Panama-Pacific Exposition
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Other Bessemer Publications

In addition to thiz catalogue of Beszemer Oil Engines, The Beszemer
(ias Engine Company have published the following catalogues and hoolk-
letz which will gladly be sent vou free, upon request.

BESSEEMER COMMERCIAL CATALOGUE, illustrating and de-

seribing Bessemer Gas Engines for factory power plants and electric
lighting plants, 5 H. P. to 165 H. P, Also Bessemer Direct Driven Pumps.

BESSEMER OIL FIELD CATALOGUE, deseribing and illustrat-
ing the famous Bessemer Gas Engine for oil field use.  Also Bessemer 0il
Well Pumping Powers and Bessemer Reverse Clatehes,  All standard
oil field equipment the world over.

THE BESSEMER MANUAL OF GASOLINE RECOVERY,
deseribing BESSEMER DIRECT GAR ENGINE DRIVEN COM-
PRESSORS for the compressing of gas and air.  Also belted com-
pressors, one and two stage, and Bessemer Vacuum Pumps.

THE BLUE BOOK OF BESSEMER BUYERS, listing the names
of hundreds who have purchased Bessemers and profited thereby and
illustrating many installations.

THE PRODUCTION OF GASOLINE FROM NATURAL GAS,
a technical treatise on this additional souree of ineome for the oil and gas
producer,

TYPE OD OIL ENGINE BULLETIN, descriptive of the Type
OT) Bessemer (4l Engine.

THE BESSEMER MONTHLY, a house organ published each

month, eontaining much original technical information of value.  Also
much of & popular nature. A monthly magazine of Bessemer progress,

THE BESREMER GAS ENGINE COMPANY
GROVE CITY, PA.

Fape Forlv-fire



THE BESSEMER GAS ENGINE COMPANY

The Bessemer Gas Engine Co.
Main Office and Factory

Grove City, Pennsylvania

Maintain Branch Offices and Service Stations at

NEW YORK FORT WORTH, TEXAS
FITTEBURGH, PA. BREMEN, OHIO
FARKERSBURG, W. VA, NEWARK, OHIO
TULSA, OKLA. BARTLESVILLE, OKLA.

SHREVEPORT, LA,

and distributors at

BOSTON, MARS, CHICAGO, ILL.
PHILADELPHIA, PA. CLEVELAND, OHIO
ATLANTA, GA. MINNEAFPOLIS, MINN.
TAMPA, FLA. SAN FRANCISCO, CAL,
JACKRONVILLE, FLA. STUTTGART, ARK.
CROWLEY, LA. BT, LOUIS, MO.

NEW ORLEAXNS, LA, KANSARS CITY, MO,
DENVER, COLO. MEMPHIS, TENN.

AND IN MANY FOREIGN CITIES
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During the World War

The Bessemer Ol Engines were extensively purchased and used by
the United States Governmeni,  Their tests necessitated proof of relia-
bility and dependability, close regulation and ability to burn a wide
range of fuels, ranging from gazoline and aleohol to asphaltic crude of
17° gravity. The Bessemer met every test.

In France

Fortv-two Twvpe IV Bessemer Oil Engines were installed behind
the American lines in France, These engines furnished power to repair
and machine shops, small arsenals, ete.

In the United States

Bessemer (il Engines were widely installed in the eamps and ean-
tonments in the United States,  They were used for cleetric lighting,
operating water systems, ete,

Just as Bessemers served the nation's need faithfolly and well, so
will they serve vour individual need,

THE BESSEMER GAS ENGINE 0.
GROVE CITY, FA.
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