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fallure in their case, which he thinks likely
was their, own fault. They wsed their ma-
chine, which was electric, [or about eight
months. Does not intend to try again
until satisfied that they are a success.

Some Features of the Toledo
Steam Carriage.

The International Motor Car Company,
or its predecessor, the American Bicycle
Company, deserve the credit of having been
the pioneer builders of leavy steam car-
riages, At the time the first Toledo model
was placed upon the market all other steam
carriages i this country, as far as we
know, weighed only about one-half as much
as this model. Since then the general ten-
dency has been to increase the weight of
steam carriages. The Toledo has, however,
quite a few points of interest and original-
ity aside from weight, and some of these
are described in the following article.

The boiler of the Toledo, as is well
known, is of the water tube type, a sketch
showing the general arrangement of the
parts having been published in Trg Hoase-
Less Ack of July 24, 1901. Seven coils of
pipe connect with their lower ends to the
water space, and with the wpper ends to the
steam space of the shell of the boiler. and
an eighth coil takes the steam from the
steam space, and causes the same to be
superheated in passing through it, after
which it is delivered to the engine, *

A very essential feature in any steam
boiler is good circulation pf the water, and
the steaming capacity is greatly affected by
this factor. In the Toleda boiler the nat-
ural tendency of the water to circulate as
the part in the tubes becomes heated is as-
sisted by forcing the feed water into the
shell at a point opposite the joint of one
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of the colls of mbe. The nut of the joiat
has a funnel shaped Hange, and the feed
water inlet 15 developed in the lorm of a
nozzie extending into the funnel shaped,
opening of the pipe, the arrangement being
mm the form of an injector, which causes
the water forced into the boiler to Quw di-
rectly mto the colled pipe, and also the
water contdined in the water space to rap-
idly cireulate through the pipes, This con-
struction 15 shown by Fig. 1.

“The_same figure shows an obseryation

~hole through the water space of the boiler

through which the fire of the burmer may
be observed. A tube is flanged into the
mner shell, and a second tube fastens into
the outer shell by a conical joint, screwing
into the first mentioned tube. The same
ilustration shows how the two shells are
Joined at the bottom by being flanged out-
wardly and halted. |
Fig. 2 illustrates the joint of the tubes
into the inner boiler shell. A conical fit-
ting is fastened to the end of the tube,
which has a seat in the shell and is drawn
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up against this scat by means of a nut, a
washer heing interposed between the nut
and the shell The figure also illustrates
the upper joint of the twao shells, which is

‘similar to the lower joint, except that the

flanges extend inwardly.

The boiler suspension is certainly an im-
portant feature. Just al present there
seems to be a tendency among designers
of steam carriages to follow the lines that
have heen pursued in gasoline automabile
design for a number of years—to provide
a substantial frame, entirely independent of
the body, on which all the machinery iz
mounted, So far the general practice in
steam carriages has been 1o support the
machinery on the body sills and e¢ross
bars, and the result has been that owing
to 4 support of insufficient rigidity consid-
erahle trouble has frequently been experi-
enced with filtings getting out of line and
breaking. In the Toledo carriage a spe-
cial tubular, three point suspension is em-'
ployed. At three circumferentially equi-
distant points suspension brackets are
bolted to the outer shell of the hoiler. One
of the.three suspension ubes runs squarely
across the body from side ta side and the
ather two from the middle of the lower
rear sill to the =ide sills,. Where these
tubwes are in greatest proximity tn the
bailer reinforcing sleeves are slipped over
them and the brackets bolted to the hoiler
shell rest on these sleeves, Bolts pass
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through the brackets, sleeves and, tubes.
The use of tubes for the supporting mem-
bers insures the greatest strength for a
given weight. The tubes themselves will
not change their form and any slight dis-
location of the brackets by which the tubes
are fastened to the sills, owing to atmos-
pheric influences on the latter, will have
little effect on the position of the boiler,
owing to the distance of these points of
support from the boiler,

The Toledo burner operates on the same
principle as most other burners wsed for this
purpose, Yet it has a number of interest-
mg peculiarities which may have been
partly determined by the particular boiler
to which it is fitted. It will be observed
from the drawing that the burner is of
rather less height than usual and has an
exceptionally wide flange below. The
mixer tube does not enter the burner
chamber at one side, extending through-it
to the opposite side, as in the conven-
tional form of construction, but enters it
centrally from below., The tube itself ex-
tends below the burner and is supported
at its outer end, as shown in the drawing,
by being screwed to the flange of the
burner. 1n the mouth of the mixer tube is
located a spider for supporting the vapor
nozzle, The tube communicates with the
“burner space by means of an elbow and a
special fitting held between the plate and
the shell of the burner, The burner shell

is of brounze and has a flange riveted joint
with the lower burner plate of steel. The
burner is a 17%-inch burner and has 216
one-half inch air tubes. The vapor issues
jrom the burner through fine perforations
of the shell around the air tubes,

The large eircle seen in the plan of the
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H i boiler, to the right, is the opening
pilot light, or auxiliary burner, of
latter two views are shown in Fige §
gasoling flows to this burner thi
vertical pipe which is screwed is
pilot burner casting and is steadi@
sleeve projecting from the -:-,3':
the casting. The gasoline ﬂun
two needle valves in succession, |
which is placed horizontally, &
e simply turn it on or off when the
is to be started and stopped, resp

and the second, placed vertically, &8

adjust the opening through W

for winsaurss acg. gasoline issues, and hence the rat
The gasoline is forced thn:!tlgit
ing by the air pressure in thll
Directly above the fuel regulating
‘s of bronze and has a fange riveted joint located a hood-shaped part of
with the lower burner plate of steel. The casting into which the fuel | J
burner iz a 174-inch burner and has 216 This part, as will be seen fron
one-half inch air tubes. The vapor issues ing, is thick walled and is norma
from the burner through fine perforations °a fairly elevated temperature by
of the shell around the air tubes. tion within the main burner, Fh
The large circle seen in the plan of the nation of this hoodlike part '
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gelé also acts to some extent on
glar principle—that is, as the gaso-
Sfiirced into the part, air 1s also
The entrance of air is, of
0 aided by the heat of the hood-
and especially by the heat of
gbr Aame. As will be seen from
wing, the hood-shaped part has a
g8 cover with a large number of fine
The gasoline having become
i by the heat of the wall of this
1a) gped part and mixed with the air
pough this part, the mixture issues
;I.'ht: apertures in the cap and is
" ued In order that the pilot light
perate  satisfactorily the lhood-
must be kept at a certain tem-
g and before the burner can be
Bthis part must be raised to that
flure by some external means, To
bl cup is screwed to the lower
Whe pilot light, and when it is de-
dstart the latter the cup is partially
th gasoline, which iz ignited by a
The flame from this juel envelops
be pilot light and heats the upper
desired degree, Both of the
are provided with the usual
pxes to prevent the escape- ol
g their stems.
filot light is supplied with gasoline
Bendent piping, and maintains a
Imall flame continuously, while the
iimer is controlled by the automatic
gm fuel regulator, which admits
it or shuts it off according to the
fressure in the hoiler. When the
feadmitted to the main burner, the
ttelighted by the pilot light,
hows two views of the boiler feed
ich is operated from the cross-
iy engine, one of the views being
B section. It will be seen that, al-
M pump is operated directly from
g head, the stroke of the pump is
gdnced as compared to the stroke
mgine, and the plunger velocity 1s -
',_ ow. In the view on the right the
o1 positions of the pump lever
d by dotted lines. The cross
fpagt to which the pump is at-
# the main frame of the engine
i lever at its outer end has an ob-
.,;11 which 2 pin on the crosshead
Mhrough the intermediary of a steel

a
W
r
o

Fie.

6. —~CROSSHEAD

THE HORSELESS AGE

roller. The plunger of this pump consists
of a brass tube, to which the plunger rod is
joined at its lower end by means of a ball
and socket joint, The pump lever 1is
pivoted to a bracket, which is fastened to
the bady of the pump by three screws. The
two valyes, suction and discharge, are lo-
cated on opposite sides of the pump cyl-
ander. The suction valve is shown in Sec-
tion in the left*hand drawing. As shown,
it 15 a conical valve, which is guided above
by a cylindrical valve stem-in the bore in
the walve plug and below by “wings." By
unscrewing the wvalve plug, the valve can
be gotten at and reground, or removed if
desired. The water 15 led to the pump
irom the tank by means of a hose and the
comnection to the suction valve chamber
is made by means of a short piece of pipe
and a pipe union. Before closing the de-
scription of the pump, attention should be
called to the means provided for k:z:piﬂg
the stuffimg box cap {from unscrewing,
which is plainly shown in the drawing.

An ingenious, though simple, feature of
the Tgledo carriage is the combination of
the steering column and hand pump. This
combination 1s shown in section in Fig. 7.
The outer part of the device, which is
marked the “body of feed pump," is pro-
vided with an inclined flange by which it
15 screwed to the inclined footboard of the
carriage. This part is bored through its
entire length, but to different diameters at
various parts thereof. The two walve
chambers and the suction and inlet pas-
sages are cast integral with this part. The
combined steering column and pump cylin-
der is turned to fit snugly into the lower
part of this casting, but leaving an annular
space at the upper part, where the bore is
larger. At the bottom of the cylinder a
port extends through the wall thercof, and
to each side of this port rings are shrunk

“on the eylinder of an outer diameter so as

to fit snugly into the enlarged bore of the
outer casting at this part. Between these
two rings there is a free anpular space
through which the angularly maovable
pump cvlinder communicates with the sta-
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tionary pump vialve chambers, In order
to make this annular space between rela-
tively movable parts water tight, packing
glands are disposed on the outer side of

each ring—the lower one hetween the ring
~and a shoulder in the bore of the casing
and the upper ane between the ring and a
slidable sleeve, both packings being tight-
ened simultaneously by screwing down the
cap on the casing. The part of the pump
cylinder projecting above the casing 15 én-
larged, the enlarged part being provided
with a collar on its lower end and a screw
thread on the upper Fnd. To this part
the pump lever bracket is fastened by
means of a Woodruff key and by a nut on
the threaded part of the cylinder,

The pump plunger is of the same con-
struction as the plonger of the crosshead
pump—that is, it consists of a brass tube
to which the plunger rod is connected at
ite lower end by a ball and socket joint
The plunger rod at its upper end has a
pivot joint with the pump lever, the pivot
balt being duly secured by a split pin.
The tightness of the cylinder and piston is
insured by the usual stuffing hox,

(To be continned.)
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