
A HOME-MADE STEAM ENGINE. 
BY GEORGE •• HOPKINS. 

A steam engine carefully made is a piece of mechan· 
ism to be proud of, no matter what its particular de
sign may be. A double-acting engine of good propor
tions wirh a bored cylinder and forged crank and 
crank shaft, and other parts made in keeping, is, of 
c(mrse, the better form of steam engine to make, but, 
;tS we are presulUing that not every amateur has the 
facilities for building such an engine, a description of 
a simple single-acting engine which could be made by 
anyboy bandy with tools is given. It can be made with 
an ordinary light foot-lathe, as no boring is required, 
nor is there any turning to be done that does not come 
within the range of such a lathe. 

A view of the engine and boiler together is given, and 
also a sectional view showing the construcliou of the 
valve and valve-operating cam, and the steam passages 
in the base. 

The cylinder consists of a piece, A, of mandrel-drawn 
steel tubing (which needs no boring) 2�4' inches long 
and 72' inch internal diameter. The thickness of the 
Illetal fOrlning the tube is -br inch. This piece of tub
ing is fitted to a boss, a, about % inch high, formed 
on the brass block, near one end. This block is 172' 
inches long and � inch thick, and is provided with 
lugs for recl'iving screws, by which it is attached to 
the base plate. In this block are fonned the steam 
passage�, b c, and valve chamber. The hole drilled 
from the front backward and forming the passage, b, 
receives the steam supply pipe, B. A hole is drilled 
from the rear ead of the block forward to a point 
about opposite the center of the cylinder, forming with 
the hole, d, the steam dGct., cd. Near the rear end of 
the block is drilied a /rinch hole, from beneath, which 
forms the valve seat, e, just beyond the passage, b. A 
f1l"inch hole is started at the valve seat, e, and con
tinued to the top of the block. This smaller hole is 
countel'-bored from the top with a -trinch drill, leav
ing the valve chamber. The counter-bored portion of 
this hole receives the plug, f, which is bored longitud
inally to receive the valve stem, g, of the conical valve, 
e

'
. The valve stem is ab9ut 37.( inches long, and is 

provided with the adju�table collar, h, between which 
and the plug, f, is placed It spiral spring which tends 
to keep the valve normally closed. The steam pas
sages, b and c, are closed with screw plugs, as shown. 

To the steel tube which forms the cylinder is fitted a 
piston of cast iron. It is about 1% inches long and is 
packed by the steam or water contained in the grooves 
in the piston. The upper end of the piston is slotted 
to receive the lower end of the connecting rod, which 
is pivoted therein upon a %-inch pin passing through 
the piston and lower end of the cO[lOecting rod, as 
shown in dottt'd lines in the sectional view. 

The brass block which supports the cylinder has 
lugs on opposite sides receiving screws which pass 
thl'ough them into the base plate. This plate 
is 4 inches wide, 5 inches long and % inch thick. 
At the rear of the valve challiber is a post formed 
of a �-inch square brass rod 4% inches long. 
secured to the base plate by a screw passing up
ward through the plate into the end of the post. 
A similar post is placed near the rear end of the 
base plate. The ends of the posts are squared in 
the lathe. Both posts are bored transversely near 
the top to receive the shaft, which is � inch in 
diameter and 5 inches long. 'fhe space between 
the posts is 2 inches, and the distance between 
the shaft and base plate is 3% inches. On the 
shaft., bpt.ween the posts, is placed the iron fly
wheel, wh,icll in the present case consists of an 
old valve wheel 4� inches in diameter, bushed to 
fit the shaft and fastpned with a set screw. 

The end of the shaft which projects beyond the 
post over the cylinder carries a �-inch crank on 
which is placed a connecting rod. This rod l1Ieas· 
ures 1% inches between the centers of the holes lor 
the crank piu and the pin in the piston. 

In the side of the cylinder are drilled three l. 
inch holes in a horizontal line, and close together 
to form the exhaust port of the engine, which 
is entirely uncovered by the piston when it is in 
the position shown i n  the engraving. The ex
haust remains open for about a quarter of the 
revolution. This port is left exposed for clear
ness, but it may be covered by a hollow ring 
which encircles the cylinder and receives an ex
haust pipe. 

On the shaft is placed a cam, in whose boss 
there is a circumferential groove, and upon the upper 
eud of the valve. stem is placed a fork, the upper ends 
of whiClh slide in the groove in the boss of the cam. 
A stud inserted in the fork has upon it a roller which 
rolls on the higher part of the cam and opens the valve 
at the proper instant. This cam opens the valve just 
before the piston reaches t.he lower limit of its stroke, 
and allows the valve to close just before the exhaust is 
opened by the piston. 

The boiler of this engine consists of a copper float to 
be found in the market, made by an electrolytic de
posit of copper. Such a float forms a seamless boiler 
capable of withstanding a great pressure, say 100 
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pounds. The boiler is mounted in a tripod made of 
band iron and is furnished with a safety valve 74 inch 
in diameter, the lever of which is about 2 inches long, 
and graduated and weighted so that it will blow off at 
31) pounds, thus insuring perfect safety. (The ordinary 
copper float is not recommended.) A brass steam pipe, 
% inch internal diameter, is screwed into the safety 
valve casing below the valve seat, and has at its end a 
Illiniature angle valve which is connected to the engine 
by the inclined pipe, and by elbow and nipple which 
extends into the base. As the angle valve is a trouble
some piece of work, an ordinary stop cock is recom-
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mended in its stead. It should be placed in the in
clined pipe. 

The best burner for this boiler is an Argand gas 
Bunsen bnrner like that shown. Of course an alcohol 
lamp will answer, but it is not as safe as the gas 
burner. 

Both engine and boiler should be l1Iounted on a 
suitable base board. 

The engine is capable of making a thousand or 
twelve hundred revolutions per minute. It l1Iust be 
well balanced fOI' this speed. 

'1'he boiler is filled when cold through the safety 
valve opening by means of a funuel having a slim cor-

SIMPLE STEAM ENGINE. 

rugated tube. The boiler should be about two-thirds 
fnll of water at the start. 

It is obvious a larger engine could be made on the 
sallie principle; but the front support for the shaft 
should be made A-shaped and placed nt'xt to t.he 
crank, and the calli should be placed between the sup
port and the fly-whpel ; the shaft support would then 
extend over the cylinder-base. 

• •••• 

A TOY hoop fell into a conduit at Washington re
cently and caused a temporary suspension of traffic. 
The police have prohibited the rolling of hoops in the 
city on this Rccount. 
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THE AUTOMOBILE SHOW AT MADISON SQUARE 
GARDEN, NEW YORK. 

Tbe Automobile Club of America is to be congratu
lated on the success which has attended its first annual 
show at Madison Square Garden, New York. Al
though it was regarded as being something of an ex
peril1lent, the really first-class nature of the exhibits 
and the excellent attendance stamped this venture as 

being a thorough success from the very start. The 
liberal floor space of the Garden was devoted to the 
groups of automobiles shown by the various exhibi
tors, and an oval track which had been especially cou
structed for the purpose was given up to the exhibi
tion of automobiles in motion and to various tests of 
the starting, stopping and steering qualities of the 
automobiles. One of these trials was an obstacle race, 
in which the contestants had. to steer their way be
tween barrels and other obstructions which had beeu 
distributed O\'er the course. We present an illustra
tion of this race, and also an exhibition of the hill
climbing powers .of the steal1l automobile manufac
tured by the Mobile Company. Anyone who has 
doubted the hill-climbing potentialities of these ma
chines would have been greatly impressed with the 
trial, which was carried out on a specially prepared 
grade built upon the roof of the Garden. The track, 
which was carried on trestles, extended with a right
angle turn from the roof of the Garden to the side of 
the great tower, as shown in our illustration. It was 
built with three grades of 40,45 and 35 feet iu one hun
dred, and the whole distance was covered at a speed of 
from 5 to 8 miles an hour. The feat was performed by 
an ordinary l1Iachine taken from stock, the boiler pres
sure being about 150 pounds at the start and 145 
pounds when the clil1lb was cOlIlpleted. In addition 
to the exhibit on the main floor of the Garden a large 
number of machines were shown in the Fourth Ave
nue end of the building, and also in the Annex at the 
entrancp, while the gallery in the main building- was 
devoted to exhibits of automobile tires, gears, I&IUP�, 
lubricaut�, and the various sundries of the 3.utOI1l0-
bile trade. 

A t the en trance to the Garden the first machine to 
attract attention was one of the l1Iassive Pan hard & 
L@vassor high-powered machines, which have figured 
conspicuously in the French automobile races. It is 
driven by a four-cylindered engine of 24 horse power. 
It won the Marseilles to Nice race in 1897, and in this 
country it has won the five mile race for gasoline-drh'en 
machines. In a trial on the Guttenburg track it has 
covered one lIJile in one minute and 27! seconds. Ad
joiuilJg this was a steam omnibus with accomllJOda
tion for twenty passengers, shown by the New York 
Motor Vehicle COllJpany. The boiler is of the Climax 
type and is fired with gasoline. The weight is three 
tons and its 25 horse power engines are capable of dl'iv
ing it at a speed from 8 to 12 miles an hour. 

A feature which attracted l1Iuch attention in the 
Annex was the historical collection, which made 
up in interest what it lacked in numbel·s. It served' 
to emphasize the fact, too little known, that the 
automobile is by no means a modern invention. 
Fairly practicable steam carriages were running 
in England on regular schedule in the early years 
of the present century, and the machines in this 
exhibit show that from thirty to forty years ago 
inventors in the United States were turning their 
attention to the subject. A decided curiosity was 
a steam bicycle built by W. W. Austin, of Winth
rop, Mass., ill 1868. The designer had taken one 
of the" bone-shakers" of that day and attach
ed a steallJ boiler and engine to the frame be
hind the saddle. The l1Iachine weighed 90 pounds 
and had run in its day 2,000 miles upon its iron
shod, wooden wheels. Anothel' historic relic was 
the steallJ car buiit in 1860 by Richard Dudgeon. 
'rhis lIJachiue was a duplicate of the first car 
built in 1855 and destroyed by fire at the Crys
tal Palace in LOllllon. Although it looked 
qnaint beside the modern llJachines with whiClh, it 
was surrounded, the workllJanship was highly 
creditable. 'fhe card attached to the exllilJit 
statecl that it ha d run 10,000 miles, and that it 
has been driven at a speed of 35 lIJiles an honr. 
Another steam bicycle was one buBt by E. H. 
Roper, of Roxbury, Mass., in 1896. The weight 
of this machine is 150 pound�, and it has been 
run over a third of a mile course in 37 seconds. 

A notable machine among the modern automo-
biles in the Annex which attracted considerable 

attention was a De Dion racing tricycle, the winner of 
the Paris-Toulouse racp, in which for 836 miles it achiev
ed a speed of 27111iles an hour. The maximum recorded 
speed of the tricycle for a short diFtance is 49 miles per 
hour. Here is also shown the A. A. Riker electric Clar
riage, which won the Blanchet cup, covering 50 miles on 
the road in 2 hours 3 minutes and 30 seconds. Another 
historic automobile in the Annex which must be meu
tionpd was the original Duryea gasoline carriage, which 
in 1895 won The Times-Herald race at Chicago. 

A striking feature of the exhibition was the evi
dence of the increased attention which is being paid 
to steam as a motive power for automobiles. The 
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Locomobile Company had- a very complete exhibit, 
conspicuous if; which was the locomobile of the type 
which was illustrated in the SCIENTIFIC AMERICAN of 
January 27, 1900. This type was shown in a variety of 
styles, all of which are marked by the clean lines and 
general light and symmetrical appearance which char
acterizes machines of this make. The chief innova
tions this year are the side-steering gear, improvements 
in the check-valves at the water glass, the enlarge
ment of the oil tank, and the increased weight and 
strength of the engines. The capacity of oil tank is in
creased from 3 to 4� gallons, equivalent to a run of 
50 miles, and the water tank can now carry 28 gallons, 
sufficient for a run of from 25 to 30 miles. 

The Mobile Company of America is another concern 
which has devoted itself with great success to the de
velopment of the steam auto-
mobile. While the mobile may 
be called first·cousin to the loco
mobile, it possesses various dis
tinctive details and wrinkles of 
the kind which are dear to the 
heart of the automobilist. It is 
one of these machines that makes 
t,he remarkable exhibition of hill
climbing already referred to. One 
of the most attractive vehicles 
shown was the Reading stearn 
carriage, manufactured by the 
Steam Vehicle Company of 
America, whose most novel fea
ture is the vertical, four-cylin
der 5%, hor!le power engine. The 
four single-acting cylinders are 
grouped over a common main 
shaft, to which they are geared 
in such a way that there is a 
constant turning movement and 
a complete balancing of the re
ciprocating parts. One advant
age claimed for this engine is 
the valve motion, the val ve, 
which is a circular one, rotat
ing continuously in one direction 
with an even and smooth mo' 
tion. The boiler is of the up
right tubular type with a seam-
less shell and is tested to 
700 pounds water pressure, 
the working steam pres
sure being 220 pounds to 
the square inch. 

Another steam carriage 
is that shown by the Fos· 
ter Automobile Manufac
turing Company, of Ro
chester, N. Y. Steam is 
supplied from an upright 
tubular b 0 i I 1'1' equip
ped with a superheater 
for delivering dry steam 
to the engine, which is 
of the two-c y l i n  d e r re
versible type and rated at 
6 horse power. The Over
man Automobile Com
pany, of New York, exhib
ited the Victor automo
bile, a steam-dri ven ma
chine provided with en
tirely automatic arrange
ments for feeding water 
and fuel from the supply 
tanks to the boiler and 
burner. 'rhe control of the 
feed pump is very ingeni
ously secured by means of 
an expansion pipe, into 
which the steam enters 
should the water fall be
low a certain level in the 
boiler, the expansion of the 
pipe serving to open a 
valve and direct the water 
to the boiler. The rising 
of the water in the boiler 
shuts off the steam from the expansion pipe and turns 
the water into the tank, the feed pump being driven 
continuously from the main axle. 

The exhibit of the Electric Vehicle Company was one 
of the handsomest in the Garden. The incorporators 
of this company have always been strong advocates of 
electricity for motive power, and all of the carriages 
but one in their exhibit were of the electric type. They 
were all marked by the great heauty and finish which 
characterizes the work of this company. In the ex
hibits were the Columbia phaeton, runabout, vic
toria, rear-boot victoria. cabriolet, surrey, a brougham, 
hansom, and several others. They also exhibited a 
gasoline runabout with engines of 4 horse power. The 
chief advantages of this year's machines manufactured 
by this company is the substitution of batteries of 
larger mileage capacity on a smgle charge. 

The American Bicycle Company was represented by 
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a stand on which were shown the Waverley ('lectric 
vehicles, including road wagons, a runabout, and 
stanhope; on the same stand were shown the Trimoto, 
a neatly designed gas-driven tricycle for two people; 
the Rambler automobile driven by a double cylinder, 
upright hydrocarbon engine of 4 horse power, and the 
Cleveland motor tricycle. 

The Baker Motor Vehicle Co., of Cleveland, 0., ex
hibited an electric runabout, the distinctive feature of 
which was the method of carrying the motor, which, 
instead o f  being attached to the rear axle, was bolted 
to the bottom of the car and driven by a chain-drive 
from the engine to the rear axle. The National Auto
mobile Electric Co., of Indianapolis, Ind., exhibited 
severa) electrically-driven carriage!!. 

At the opposite end of the Garden to the Electric 
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HILL CLIMEING TEST AT TE..£ AUTOMOEILE SHOW. 

Vehicle Company was the extremely handsome ex
hibit of the Riker Motor Vehicle Company. Al
though the Riker Company hitherto have used 
electricity exclusively for operation of their ma
chines, they are now experimenting with gas, and will 
probably put on the market a gas-driven vehicle for 
use in the country or where electrical charging stations 
are not accessible. For city work, or in localities 
where charging stations are readily accessible, the 
Riker Company believe that electricity remains, all 
things considered, the most suitable power. The ex
hibit of this company included a piano-box runabout, 
the Riker runltbout, a phaeton which was shown in ser
vice on the track around the Garden, a victoria, a square 
front brougham, a station cab, a demi-coach, a theater 
coach. and a large hotel and station bus capable of ac
comlllodating twenty persons. Two other vehicles 
which attracted milch attention were a three-ton ewer-

gency wagon and a four-ton truck, which bas now 
been in !lervice for some months in this city. 

The Winton Motor Carriage Company exhibited 
several styles of their well known vehicles. One in 
particular was a raciIlg llIachine, :;plashed with mud 
and weather- worn, which was driven by Mr. Alexander 
Winton from Cleveland, Ohio, to Madison Sqnare 
Garden, 810 miles (Noveillber 1 to November 4), al au 
average speed of 21 miles an hour. The roads durili� 
this period happened to be wet and heavy with mud. 

Another exhibit of interest was that of the hydrocar
bon vehicles by the Haynes- Apperson Company, of 
Kokomo, Indiana. These are substantially built and 
easily operated. The first hydrocarbon vehicle built 
by this company in 1893 was on exhibition in the his
torical section. The Canda Manufacturing Company 

exhibited four or five different 
vehicles, all of which were mark
ed by the neat and compact 
appearance which distinguishes 
the Canda machines. One ex
cellent feature of a Canda stan
bope which formed part of the 
exhibit was the method of trans
mitting power from the engine 
to the main shaft. Th,is was 
done by means of two friction 
disks on the rear axle and a fric
tion spool carried on the engine 
shaft. The spool was placed 
between the _ two disks and in 
contact with both, giving them 
a motion in opposite directions. 
By means of fl'iction clutches 
either the forward or reverse 
disk could be thrown into gear. 
The spool, being Illo\'able in a 

longitudinal direction bet we('ll 
the two disk!', provides a gear 
which can be adjusted to au in
finite number of variations by 
means of a lever carried in frout 
of the driver's seat. 

••• 

Tbe Current SupplelDent. 

The current SUPPLEMENT, No. 
1298, contains a large num
ber of articles of unusual 
interest. The front page 
illustrates the .. Balloons 
Exhibited at'the Vinceunes 
Annex of the Paris Ex
position:' .. Modern Sys
tem of Teaching Practi
cal Inorganic Chemistry 
and Its Development" is 
by Prof. W. H. Perkin, Jr. 
" The Parallelogram of 
Motion" is by Prof. C. W. 
MacCord. .. A Case of 
. Total Gastrectomy" gives 
the history of a most in
teresting surgical caFe. 
" Steam Engineering at 1 he 
Paris Exposition" is illus
trated by sixteen engrav
ings. .. Collodio-Chloride 
Emulsion" is a very full 
article. "Acetylene and 
Its Adaptability as a Mo
tive Power to Vehicles" is 
an important article. .. Mi
crophotography as an Aid 
in Scientific Research," by 
Dr. Curt Schmidt, is fully 
illustrated. .. Three Ame
rican Types Deduced from 
Physical Measurement" is 
an address delivered at 
the Psychological Labora
tory of Yale University by 
Prof. J. W. Seaver. .. Con
temporary Electric Sci-
ence" gives a nUlllber of 
electric notes. The usual 

" Trade Notes and Receipts" and" Trade Suggestions 
froll! United States Consuls" are also published. 
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