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IV

yond doubt, as it will afford them, the information, as well as the experience of others,
80 essential to their own continued success.

To ensure strict accuracy, the large Atlas-Plates (16 in.><22 in.), have been di-
rectly transferred to stone by photo-lithography, from actual working-drawings four
times the size they appear in the Atlas. In addition, the working of each Engine is
graphically represented, by shewing the main positions of the valve-gear, corresponding
with certain crank-positions.

The descriptive portion of the work has been confined to the “practical require-
ments” of the Engineer. It is profusely illustrated, and is treated under the three
different heads of —

I. Descriptions of the various Engine-types.
II. Constructive principles and differences of these Engines, and economical
results obtained in working them.
ITI. Method of calculating and constructing the different Engine parts, exem-
plified by practical examples.

The international character of this work, — treating as it does, of the latest
approved Engine-designs of all countries — is well calculated to reveal the progress
made in the construction of Steam-motors, and to keep our English and American En-
gineers thoroughly informed, on the degree of perfection attained by the various com-
peting nations.

In conclusion, it is perhaps needless to observe the help, the work will also be,
to Patentees and others engaged in Steam-engine improvements, as it will show them
in a concise manner, what is really new and what is old.

Partington, August 1879.

Anatole Tolhausen.
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A. Engines working with Corliss Valve-gears.

I. Engines fitted with Corliss Trip-gear.
1. Engines designed by Geo. H. Corliss of Providence.

The first Corliss valve-gear.

The Centennial Exhibition of 1876 in Philadelphia contained a model of the first steam-
engine which was fitted with the now well known Corliss valve-gear as patented by Geo. H. Corliss
of Providence (U. 8.) on 10 March 1849%) in the United States. This model shows us a Beam-
engine in which the distribution of steam in the cylinder
is effected by flat slide-valves.

The annexed text-figure 1 gives us a sketch of this
original construction, and though according to our present
knowledge, it appears in a very crude form, yet it embodies
the main principle now adopted in all conceivable practical
variations.

Our illustration shows that the arrangement of this
gear, excluding the application of the governor, fulfils more
or less all the requirements of a modern improved cut-off
gear. The inlet and outlet ports are separated, and so ar-
ranged as to render them as short as possible; the opening
of the slides takes place quickly, whilst their closing accor-
ding to the cut-off, is instantaneous. The ‘cut-off’ is ad-
justable at pleasure, during the working of the engine —
though it does not yet involve the direct application of the
governor for this purpose.

The admission of steam takes place on the left side
of the cylinder. FF are small rollers which transmit their
motions to the slides by levers or toothed segments; levers L Fig. 1.
resp. LK attached to these rollers, are provided with a catch » at one of their ends which grip
into notches o of the motion-rods EE. The latter are connected at D D with the oscillating gear-disc 4.
In a similar manner the rollers F, F, of the exhaust-ports are connected with the same oscillating
gear-plate A by the levers L, I, and the motion-rods E, E,. Motion is imparted to the gear-plate
by the crank C' being worked from the tail-rod (B) of an eccentric placed on the engine crank-shaft.

The movement of the gear-plate, in the first place, imparts motion to the exhaust-slides F, F,
much after the same manner as the working of the ordinary steam-engine slide. The same would
take place with the inlet slides F'F, if the rods EE were rigidly connected with the levers LL,
or if a disengagement of the trip-gear at # did not ensue. This assumption is at times verified,

*) According to Prof. Radinger’s work on ‘Engines and power of transmission in the United States’, the
first engine working with variable expansion under the direct application of the governor was built by Corliss in 1848,
Its cylinder-diameter was 813 mm., the stroke 1830 mm. and it indicated 260 IP.
Uhland-Tolhausen, Corliss-engines. 1
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The valves are so arranged, that the steam-ports are closed, when the corresponding motion-
rods are disengaged, or when the levers LL are in their extreme positions (vide fig. 2 to the left); the
disengagement of one rod is always immediately followed by the closing of the corresponding valve.
The whole of this gear-mechanism is symmetrically arranged, so that barring the slight
variations of the eccentric, the motions on both sides of the cylinder are equal.

The third Corliss valve-gear

appears to have been designed by Corliss in 1851 or 1852. It is the first Corliss valve-gear which be-
came known in Germany, where it was adopted by the Magdeburg Steam Navigation Company of Buckau-
Magdeburg and by the Wil- ‘
helmshiitte near Sprottau. N
These two firms exhibited this i T
Corliss valve-gearatthe London
International Exhibition of
1862, and for this reason it is
oftentimes called in Germany —a—
theCorliss construction of 1862, e
The samearrangement B b.
slightly modified is practically .
carried out at the present time &
with the best success as we
will show later on. In fact, it ,
is preferred by many compe- A i !
tent engineers to all the other D '
subsequent arrangements. We o _
shall therefore be justified in
submitting it to a more care-
ful consideration; this the more
80, inasmuch as it has be-
come the starting point of the , N
majority of subsequent imita- - ' " p
tions of Corliss valve-gears. ‘
The annexed figure 3 shows one side of this sym-
metrical valve-gear, the whole arrangement being easily
seen from our text-figure 5 and the accompanying Plate I.%) ;
The gear-disc A oscillating round its fixed pivot Z Lo
is placed at one side of the cylinder in a central position :
to the four valves; it is actuated from the point C by the
eccentric rod B, and is furnished with four additional pin-
holes at D, D, D,, and D, for the attachment of the two
pairs of rods (E and E,) leading respectively to the inlet
and outlet valves (G and H). The oscillating angle of the ,

disc is about 90° and it is this reciprocating motion, which K
works the valves. Owing to the rigid connection of the
exhaust-valve H (by the lever L, and rod E,) to the disc Fig. 3.

*) The roman numbers as applied to the Plates, refer to the small Plates, whilst ordinary numbers denote

the large Plates.
1#
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A, the alternate movement of the latter is imparted to the exhaust-valve. The inlet-valve G
has a bent lever LK fixed on its spindle; the arm L carries a toothed pin n, against which the rod
E rests in such a manner, that its catch-plate o by working against the pin # carries the lever-arm L
in its moving direction. A corresponding strong spring S partly holds the rod tight up to the pin,
or prevents the rod from falling (vide fig. 4) when disengaged, by holding it up and keeping it in
position, so that the pin » may catch it again at the proper moment.

As long as no disengagement of the rod E takes place, so long does it maintain a regular
reciprocating motion, in which course it is not only assisted by the spring S, but also by the counter-
weight Q attached to the arm K of the valve lever. This weight is suspended from the rod P, and
works air-tight in a cylinder O, the air of which cylinder regulates the descent of the weight and pre-
vents sudden shocks or jarring from taking place. With this object, the bottom of the cylinder or
dash-pot O is perforated, and furnished with a flap-valve, so that air enters the cylinder in the
ascent of the weight which in descending forces the air out again by the valve v at the side of the
cylinder. By adjusting this last-named valve, — i. e. by opening or shutting it more or less — ready
means are afforded of regulating the speed of the weight-descent, or what is just the same (on account
of the relation existing between the weight and the inlet-valve), the closing of the admission-port.

It is readily understood, that the weight @ has a constant tendency of turning the bent lever
LK from right to left, and of pressing the pin » against the side of the catch-plate o, so that this
tendency, aided by the action of the spring, offers a sufficient guarantee for the regular and proper
working of this trip-mechanism. We may therefore conceive, that the opening of the inlet-valves
is due to the pull of the rod E whilst their closing may be attributed to the action of the
falling weight. '

The problem now resolves itself in rapidly effecting the cut-off at any point of the stroke, by
disengaging the rod E from the lever L in such a manner as to free the pin n from the catch-plate o
and allowing the falling action of the weight @ to come into action so as to bring the bent lever LK
into an extreme position corresponding to the shutting of the steam-inlet-port. This is done by caus-
ing the rod FE, in its ascending motion from right to left to be restrained from following the rising
movement of the pin #, when as a consequence the latter presses against the spring S and sub-
sequently becomes disengaged from the catch-plate o. At this moment, the lever is liberated, and
following the pull of the weight assumes its extreme position, so shutting off the admission-port.

The resistance to the continuation of the

.. e el e ascending movement of the rod is obtained in this
M oo instance by a bolt R moving vertically. This
- bolt rests with its lower end on the rod Z, and

is carried up and down by the movement of the

rod, provided this vertical motion is not prevented.

An adjustable wedge-shaped bracket Al is fitted

! i ' on a rod N leading to the governor, to prevent,

-- R T if need be, the rising of the bolt k. From fig. 3
- v | it is evident, that the upward motion of the bolt
R will be the sooner arrested, the more the
R " oo . bracket M is moved to the right. These parts
@‘ ' are so proportioned, that according to the posi-

7 tion of this bracket, resistance is offered sooner
or later to the rod E which causes its disengage-
ment; in the example before us, the bracket would move to the left — vide fig. 5 — with the falling
of the governor-balls, and it would advance to the right were the governor-balls rising, and the cut-off
would ensue accordingly later or soomer, The whole arrangement of this mechanism is exceedingly

Fig. 4.
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well adapted to such a method of disengagement; alone it possesses what may be termed in many cases
the detrimental property of allowing at the utmost a cut-off at %,** of the stroke on account of the disen-

gagement only ensuing with the return-
stroke, — i. e. with the ascending move-
ment of the rod F, as may be seen on
referring to text-figures 5, 6 and 7.

For the purpose of rendering these
woodcuts plainer the mechanism is merely
denoted by simple lines, and the same re-
ference letters as used in fig. 3 and 4 have
been retained. The extreme position of the
lever and the rod is marked b, (fig. 7);
II resp. b represents the central position
of the mechanism as drawn in fig. 5, and
11T denotes the position when the crank is
on its dead-centre with the piston at the
end of its stroke. In this position the valve
has somewhat opened corresponding to the
lead. The distance from I—III corresponds,
as we shall presently prove to the valve-
lap + the lead. The position 1II and the
sextreme position b, resp. VI are the limits
within which the direct automatic appli-
cation of the governor for regulating and
varying the cut-off, may be utilised.

- Pig. 5.

Our fig. 7 shows that the ascending movement of the rod at the beginning of its motion is a very
rapid one inwards; it decreases however, the more its travel approaches its inner limit. The distance

between the initial and end-positions of both the lever L and the rod F from each other is therefore much
greater between the earliest cut-off and a cut-off at !/, of the stroke than the distance between the posi-












9
edge of the valve in relation to the progressive movement of the piston, then y (provided the valve-
edge, is supposed to continue its travel as indicated by the dotted line pertaining to the preceding
piston-stroke) denotes the opening of the port, corresponding to the distance of the piston from its
dead centre, which depends on the
lead-angle of the eccentric and gives
a lineal lead v of about !/ in. The
valve now continues its travel to the
left; with the arrival of the piston
) on its dead-centre, the valve
has opened according to the lineal
measure of its lead, and continuing
its travel to the left, the valve is
constantly opening out the port, till
at f the limit cc of the admission
port is exceeded, when the steam-
port is quite open. In this position
the piston is at about one fifth of
its stroke. The valve continues to
move in the same direction, till it
arrives at g when it commences its
return-stroke. The last moment at
which the valve can become disen-
gaged, is when the valve is in the
last named position, as no disen-
gagement can take place during the
return motion; but as the disen-
gagement of the draught-rod from
the valve-spindle levers demands a
certain amount of travel, the limit
of automatic disengagement must
take place sooner and we have marked
this limit with the line mim, which £ u
we may further observe corresponds

B4

to %, of the piston-stroke or to a T - T
little more than a third of the . w
stroke. If the valve is not disen-

gaged at this limit, then the con- c .

nection between valve and gear-plate
is maintained and the valve begins
its return travel to the right. At
the point A the valve-edge begins - /

—~—
) )
3 e

to throttle the port which it conti-
nues to do till at ¢ or nearly at /

19/ of the piston-stroke when the
steam-port becomes quite closed. o v
Hence it follows, that provided no /

disengagement takes place, a maxi-

mum cut-off of %, of the piston Fig. 15,

Uhland-Tolhausen, Corliss engines. 2
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These working conditions are still better represented in our fig. 18 and 19, which
similarly refer to the engine shewn by our plates 1 and 2. The radii drawn in the circle refer to
the position of the crank at certain stroke-portions — i e. piston-positions — which are indicated
by the figures appended to
------------- b the circumference of this
circle, and the using of the
steam expansively or other-
wise is shewn by the different
shaded portions of our dia-
gram. The admission of steam
commences at a or at about
Y00 Of the stroke before the
dead-centre is reached. From
a to b we have the limit in
which the direct application or
intervention of the governor
-.is possible, inasmuch as the
disengagement of the trip-
gear must at the latest ensue
at b, if it is to take place
at all. In this case, the expan-
sive working of the steam
is allowed to continue from
b to d. If however such a
disengagement of the trip-
gear does not take place at b,
then the inlet-port is only
closed at the ordinary point
of cut-off ¢, and the steam

d;{; e b is merely worked expansively
( iEETE= ) from ¢ to d. At this last-
| named point, the exhaust-

port opens with considerable
lead amounting to 3/, of the
piston-stroke. The exhaust continues to ¢ where the exhaust-port closes, and since both inlet- and
outlet-valves are closed from e to a, the piston is compelled to compress the steam which may
have remained in the cylinder and compression takes place during this period. Our fig. 19 will help
to elucidate our diagram (fig. 18), inasmuch as the forward piston-stroke is represented by the
upper half of the drawing. The admission of steam commences at a (fig. 19) on account of the
lead, and as already explained, we find the admission of steam to be from a to b, or eventually
to ¢, and we note the expansion to take place from b to d or only from ¢ to d, whilst we have
emission (exhaust) of steam from d to e which is followed by compression from e to a.

Perhaps it need not be observed, that the cut-off may happen at any point between
a and b, so that the admission of steam to the cylinder may be cut off to any extent, whilst the
steam will accordingly be worked all the more expansively. In conclusion we may add that the
motion-rods may be lengthened or shortened, for adjustment purposes; the same remark applies

especially to the eccentric rod, the lengthening or shortening of which augments or decreases
the lead.

Fig. 18 and 19.
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the spring-latch will come in contact with
it later or sooner whilst oscillating, which
contact corresponds to the disengagement
of the spring-latch. As soon as the latter
-relieves the rods 0O, the springs SS act all
the quicker owing to their having been
pressed back through the movement of the
links T; consequently the rods OO are
rapidly thrust back and this motion is
transmitted to the valves. For staying the “
force of this shock, air-buffers @, @, are
introduced and are adjustable by small valves v.
The conditions under which disen-
gagement ensues, may be read off the fig. 29
which has reference to the engine represented
in our Plates 6 and 7. Our illustration
shews that with the present arrangement
as before, the various positions of the spring-
latch in relation to the piston-stroke, are
further apart at earlier than with later cut-
offs. In the last named diagram, I indicates
again the initial and IT the middle position,
III, IV and V refer to cut-offs at respectively W
Yeor Y5 and %5 (0,46) of the piston-stroke, the i
last being the maximum limit of steam- it
admission at which automatic disengagement f
may still ensue.
The arrangement of the admission
and exhaust-valves is represented in our ,
fig. 30 and 31. On account of the two
admission-valves GG each moving in the T ?
same direction (and not in symmetrical
directions as in the preceding Corliss valve-
gears) the valves must be so designed that
the opening of the ports may ensue on
turning the valve to the right, which is .
simply done in the case before us by a
corresponding widening of the slide-face (see
also Plate 7).
Inourfig.32
and 33 we illustrate
the progressive tra-
vel of the inlet and
exhaust-valves in
relation to the piston-
stroke. These diagrams similarly belong to the engine
shewn in our Plates 6 and 7. Fig. 32 refers in this
sense to the inlet, whilst fig. 33 corresponds to the

Uhland-Tolhausen, Corliss-engines.
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exhaust-valve. The lineal lead of the first amounts to ¥, in. (2 mm.) so that the
steam enters through a passage of corresponding width when the crank is on
its dead centre. With the advance of the piston, the valve continues to open
the port, though not so rapidly as was the case with the previously discussed
diagram, since the port is only fully open at F' or at !/, of the piston-stroke.
The port remains fully open till the piston has travelled about 7, of its
stroke, when it begins to close slowly, the complete shutting of the same
only taking place at about the end (0,99) of the stroke. This would form
the limit of the admission of steam to the cylinder, if it had not been cut off
before, either by the disengagement of the spring-latch or the shutting of the valve.

The limit, however, at which automatic disengagement may ensue is some-
what high in the engine-type under discussion, inasmuch as the greatest declina-
tion of the admission-valve is at g or at about %,, (0,46) of the piston-stroke, en-
abling the disengagement to still take place at a cut-off of 2/ of the piston-stroke.

The admission-valve remains a considerable time in its end-position, ow-
ing to its travel being infinitely small during ; to 3 of the piston-stroke.

Less favourable is the travel of the exhaust-valve. At the beginning of
the piston-stroke it opens with a lineal lead of Y in,, but merely oversteps the
port at about Y3 (0,34) of the piston-stroke, in order to already begin to shut it
at about half the piston-stroke. The closing of the port is certainly very slow
and so late, that any compression of the steam is almost out of question.

The sixth Corliss-valve-gear.

We are indebted to Prof. Radinger*) for the first reliable information
which reached Europe concerning this sixth Corliss-valve-gear. We illustrate
on Plate IV an engine fitted up with this gear, which the reader will find supple-
mented by our figures 34 to 36.

Corliss has applied this arrangement to all his engines since 1875, and
the large Beam-engine which was so much admired at the Centennial Exhibition
(Philadelphia) was fitted up with a valve-gear identical in principle with this
sixth arrangement. _

We may first observe, that Corliss here again places the gear-disc about
the centre of the cylinder, whilst the shutting of the inlet-valves is no longer
done by weights or springs, but on the contrary by the application of atmo-
spheric pressure. Moreover the gear-disc has also undergone a change, as it
merely carries two pins for the attachment of the motion-rods, which
is rendered possible by connecting these in pairs to one stud as hereafter
explained.

The gear-disc is mounted eccentric fashion on the pivot Z, and receives
its motion in the usual manner by an eccentric rod B through pin-connection C.
To the lower part of the gear-plate and close to its pivot Z, two studs DD
are let in at its back, which take up the four motion-rods in pairs. The rods
E,E, lead direct to the exhaust-valves, and are each placed next to the gear-plate.

The rod E — confining ourselves to one set of valves as shewn in fig. 35
— though working in and out of gear, is not connected as before with the

as

(Y]

Qe

(1]

at

3

Fig. 33.

*) Vide Prof. Radinger’s work: ‘Dampfmaschinen und Transmissionen in den Vereinigten Staaten’ which

has been kindly placed at our disposal by its author.
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Fig. 34.

Fig. 85.

Fig. 36.




inlet-valve, but it acts on an intermediate link-combination arranged in the following manner: A lyre-
formed bracket T'T, cast in one piece with the vajve-box cover, carries the valve-spindle as well as
a triangular frame, to the lower end of which, is an air-cylinder Q. The latter is fitted with an air-
tight differential piston @,, the lower portion of which is much smaller in diameter. With the
rise of the piston a vacuum is formed underneath it, whilst air enters into the intervening space
(caused by the upper part of the piston) through the openings gq.

In this manner, the upper part
of the piston acts as an air-buffer dur-
ing its descent, whilst the pressure of
the air outside the cylinder, aided by
the vacuum under the piston, causes the --
latter to descend rapidly. A small valve
V is placed at the bottom of this cy-
linder for the escape of any air that
may be taken in through faulty or de-
ficient packing during the rise of the ¥
piston. To prevent any knocking of the 1
piston against its cast bottoms, a leather-
plate is laid on the top-bottom, against T
which the piston may strike, if not pre-
viously air cushioned.

A small link ¢ connects the pis-
ton @ with the valve-lever L in such
a manner, that the ascent or rise of the
piston opens, whilst its descent closes
the valve. The pin r is also made to
hold a flat rod S, which is furnished A
with a steel catch o at about two thirds
of its length; a bolt » fitted on the
bent-lever KK, is arranged to corre-
spond with this catch. A light spring
presses the rod S against the lever, and !
holds the catch o against the bolt n. Y o

From the arrangement of this
mechanism, it follows that the oscillat- ] w
ing movement of the gear-plate A4 is
transmitted by the link E to the lever © A
KK, whence a vertical alternate motion
is transferred to the rod S the connection of which with the link e conveys a rocking motion to
the valve-lever L.

From this description it would appear that the regular working of the valve is obtained in
a very round-about way, and we have now to explain the disengagement mechanism applied thereto.

‘As complicated as the valve-working-mechanism appears, as simple is the disengagement-
arrangement. The wrought-iron rod N leading to the governor, is connected with a small bent-lever
RM, the smaller arm of which is provided with a steel friction-roller against which the wedge shaped
end of the rod S slides. On referring to the figure it will be seen, the catch o moves at the be-
ginning in an arc from right to left; it may therefore be easily pressed away from the bolt n in case
its travel should be impeded. This resistance is offered by the friction-roller R. According to the

i

Fig. 37.
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Both are fitted with iron teeth, and their working proved that iron to iron teeth could be worked
silently and without shock if care is taken to provide proper bearing-surface for the shafts, and to
make the teeth of correct form and what is also important to secure good workmanship in fitting
up. The crank-shaft diameter is 1’ 6 (450 mm.) running at 36 revolutions per min.

N

Fig. 89.

An air-pump is attached to each beam, which is constructed in the now long approved
Corliss-style; its diameter is 2' 9” (863 mm.) with a stroke corresponding to 2' (609 mm.). Our
Plate 1V fig. 4—6 give us a sketch of one of these air-pumps. Corliss adheres to the air-pump
being placed vertical. The air-pump as a rule, is driven from the cross-head by means of a crank-
lever, the one arm of which — namely that connected with the cross-head — is made four times
longer than the other driving the pump. The cast-iron air-cylinder is brass-lined, whilst sycamore is
used in the manmer shewn in our Plate 1V for the packing of the piston and of the stuffing-box.
The piston, as well as the valve-plate and the hollow piston-rod, are made of brass.



25

The forementioned valve-seat plate is fastened by screws, let in from the top. The piston
and this plate are each furnished with six caoutchouc valves, arranged as shewn in our drawings.

We may now proceed to a description of the steam-cylinder and of the valve-gear, for which
purpose, reference may conveniently be made to our fig. 38 and 39.

The cylinder-bore is, as previously mentioned 3' 4" (= 1016 mm.) and its stroke, 10’
(3050 mm.). The latter, though rather long in proportion to the cylinder-diameter, contributes
largely to the power and the silent
steady working of the engine. The
cylinder is furnished with a double
jacket.

A section of the cylinder
and of the steam-passages is drawn
in our fig. 38, which sectional
arrangement may also be com-
pared with fig. 5, on Plate 5. The
Corliss valves are placed in the
hollow cylinder-covers, with a view
of getting them as close as pos-
sible to the cylinder. They are cast
separately in one hollow piece and
are 4’3" (1300 mm.) long and 12*
(305 mm.) in diameter. Characteri-
stic is the peculiar fastening of the
valves to their spindles, as shewn in fig. 7 Plate 1; by this arran-
gement, the straining of the valve is obviated, whilst better packing
is ensured. Attention may further be drawn to the steam-passages
placed at the side of the cylinder in column-form; they are provided
with ornamental cornice tops, which allow for contraction or ex-
pansion of the metal.

The external valve-gear is shewn in our fig. 39. An eccentric,
set with a throw of 8" (203 mm.) on the crank-shaft, imparts motion
by the intermediate link B to the crank B,, and thence from the bent
lever A4 on to the upper and lower valve-gears, through the two
connecting rods EE,, as shewn. As both motions are equal and the
upper and lower valve-gears are similarly arranged, we may confine
our remarks to the bottom valve-gear.

The upper arm of the bent lever DD works the spindle lever
L, of the exhaust-valve, by the connecting link E,. On the other
hand, the rod E, working the inlet valve is connected in the first in-
stance with a peculiarly formed lever K turning on a centre k. Similar
to the sixth Corliss-gear, this lever is furnished with a bolt n, work-
ing under the catch o of the steel-rod S, whence it follows, that when
the lever rises, it will have a tendency of lifting the rod S. As the
latter is however connected with the valve-lever L, the valve is opened
by the upward stroke of this rod S. The same lever L also carries a small rod e to which is at-
tached the piston of an air-cylinder @, exactly constructed as explained on page 21, and illustrated
in fig. 35. As soon as the bolt R (connected as shewn by the link-mechanism with the governor)
begins to play on the inclined surface of the steel rod S, the latter becomes disengaged from the

Ubhland-Tolhausen, Corliss engines. 4

Fig. 40.
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lever K, and as a consequence the valve is closed by the action of the air-piston. The working of
this method of disengagement will be better understood on referring to fig. 40, and we need only
add that the disengagement is as certain as it is exact.

In bringing our remarks on this Engine to a close, we may add that it was estimated at
2500 horse-power, working at 36 revolutions per minute, although with an effective steam-pressure
of 30 lbs. (= 2 atm.), the indicated horse-power calculated itself to only 1585 horse-power. The
total weight of these Beam-engines exceeded 600 tons.

We have now described all the known Corliss valve-gears. It is true, we have not always
had Mr. Corliss’ original views at our command, which we regret the more, since his uncommon
power of invention has often been mis-represented. In particular, it is the desire to create some-
thing new, which so often causes us to ignore and forget the advantages of matured inventions,
and so induces us to supplant the latter, without in any way presenting anything better.

In our opinion, the latest Corliss valve-gears deserve the greatest attention, and our machi-
nists will therefore do well to submit these to a careful and minute study. All the reports that
we have seen, tend to prove, that the latest modifications of the Corliss valve-gear, are results of
a mature experience, without the least chance-work about them. Corliss, figuratively speaking is
‘conservative’ and with full right. For though the majority of American engine-shops still show
preference for the flat slide-valve, Corliss has retained his ‘Circular-slides’, not because the flat slide-
valve was inferior to the Corliss-valves — for certainly good work of whatever kind, deserves credit
and attention — but merely for reason that his circular slides have been found to answer well, so
rendering it unnecessary to substitute another arrangement in their place.

Granting that the future will bring us a new engine-type, both excelling and supplanting
the Corliss-engine, the latter even when removed from the engineering world, will still retain its
value as having largely contributed to such an improvement. Certain it is, that Corliss’ merit of
having planned a new rational course of engine-building, will thereby suffer no detraction. At the
present time the Corliss engine-type enjoys a good and undisturbed reputation, so that Corliss well
deserves to have his name carried down to posterity, as one of the main pioneers and greatest im-
provers of the Steam-engine. May his engineering activily and energetic talent become a stimulat-
ing example for, and be also emulated by our young rising engineers! With this wish, we take
leave of the engines designed by

Geo. H. Corliss, of Providence.

2. Corliss-engines, as constructed by different Engineering firms.

a. Working with the IIL. Corliss valve-gear.
The ‘Wilhelmshiitte’ Machine-works near Sprottau.

It is always a bold step on the part of an engineering firm to attempt the introduction of
a machine shewing such great dissimilarity with existing patterns, so as to demand new experimental
data, for testing and determining the comparative merits of the new construction. The ‘Wilhelms-
hiitte’ machine-works near Sprottau, found itself in this position, when in 1860 it began to build
Corliss-engines, exhibiting these at the London International Exhibition of 1862.

The “Wilhelmshiitte’ has very nearly adopted the third Corliss valve-gear for its engines.
The reader will find illustrated on Plate I fig. 1—3 an elevation and section of one of these en-
gines shewn from the gearing side. The working of the valves is almost identical with the valve-
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Otto H. Miller, C. E. of Buda-Pesth.

It may perhaps cause surprise, that we illustrate a Corliss-engine in our Plates 2 and 3, -
which though only recently constructed, should be working after the somewhat antiquated third
Corliss valve-gear. Alone, a mere glance at our illustrative sheets will show, that the engine in
) reality represents an entirely modern construction, which accord-
ing to all accounts appears to be working very favorably as the
annexed indicator diagrams fully confirm.

The general arrangement of the machine is shewn in our

Plate 2, fig. 1 and 2

IR %‘ Originally built as a

—7 i ) & Woolf’s engine, it was

"™ afterwards converted

into a Compound en-

gine, and the small

cylinder was fitted up

with Corliss valve-

//—)}; gear. As a Woolf's

. - ' # engine, it worked up

| — : to 303 indicated horse-

powers, the diameters

of the large and the

small cylinders being

respectively 4’ 8 and 2’ 6,” with a corresponding stroke of 5’ 6“. The engine speed was 31,

revolutions per minute and with a boiler pressure of 65 lbs. (4.2 atm.) the engine gave off the in-
dicator diagrams shewn in fig. 41 and 42.

The stipulations set forth in the reconstruction of this engine, were that with a boiler-
pressure of 75 lbs. (= 5 atm.) and a cut-off at %, the stroke in the small cylinder, the engines
should indicate 500 FP. These demands were amply fulfilled in the newly constructed engine; for
after replacing the small cylinder with a new one of 2' 4” (710 mm.) bore, and fitting up the same
with Corliss valve-gear, the large cylinder was furnished with expansion cut-off, as well as with a
receiver and the necessary pipe-fittings etc. after which the indicator diagrams shewn in fig. 43 and
44 were obtained from these engines. The small cylinder with a mean pressure of little more than
28, lbs. indicated 178.8, whereas the low-pressure cylinder working at a mean pressure of 9'); lbs.
indicated 249.4 horse-powers. The engine was worked at the same speed of 31%; revolutions per
minute, thus resulting in a piston-speed of 5’ 9 (1,77 m.) per sec.

For comparing the circular-travel of the inlet and exhaust valves, with the indicator-curves,
we reproduce in fig. 45 and 46, the valve-travels in similar diagrams, to those already explained.

For the sake of facilitating comparisons, our fig. 41—44, are all drawn to one scale. The
annexed table explains best, the advantages gained in the new recomstruction.

Old engines.

) l New eng-i;\es.
‘Woolf’s system, l Compound system.
Boiler-pressure . . . . . e e e e e 63 @. : 63 a.w B
Mean pressure in small cylinder . . . . . . . 26.1 ,, | 28.6 ,,
» " » large F 144 | 95,
Indicated horse-powers by small cylinder . . . 189.6 ,, 178.8 ,,
» » » large e 1135 ,, ' 2494
Total indicated horse-power . . . . . . .. 303 428.6 |,
Number of expansions . . . . . . . . . 63 ; 10
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The steam is generated in six Lancashire-boilers each of 785'; sq. ft. (73 8q. m.) heating
surface. The steam-supply pipe (1) is 6” (154 mm.) in diameter, and the exhaust-pipe (16) 10%,"
(275 mm.).

The valve gear of the
high-pressure Cylinder is worked
by the IIL Corliss valve-gear arran-
gement, excepting that the bright
turned dash-pots, instead of being
placed below, are fitted at the side 3
of the cylinder. The three main
positions of the valve-gear mecha-
nism are shown in fig. 4 Plate 3.
The valves are here drawn in their
mean or central position, which al-
most corresponds to the position of
the engine crank shown in fig. 1,
Plate 2; the valve-levers are at a,
b, ¢, d, and the eccentric at f,
whilst the crank is only about 16°
off the dead-centre, so leaving the e — e
forward stroke of the piston still ‘
incompleted. g w

In the position of our fig.
4 (Plate 3), the right hand exhaust- . u
valve is just about closing, whilst
the other exhaust-valve is about € “
opening. The extreme left position
of the inlet valves is represented
at a, b,, the corresponding extreme
right position of the exhaust-valves
being shewn by ¢ d,; similarly the
contrary or opposite positions of these
valves are denoted by ayb,cd,. i ‘

The throw of the gear-disc ‘ !

amounts to 9Y,” (238 mm.), and :
corresponds to a lead-angle of about ‘
9 deg. - u

The lineal lead of the inlet-
valve is only V5" (1 mm.), though : : "
the exhaust-valve is about ); open |
when the crank is on its dead-centre. L — 0
The limit of the ‘cut-off’ not |
controlled by the governor, lies
between 0.0 and 0.9 stroke. Whilst
discussing the third Corliss-valve-
gear, the limit of automatic cut- ——
off actuated by the governor was
put down at % of the stroke; in Fig. 45. Fig. ¢6.
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the valve lever of the left inlet-valve, is »bewn as rigidly eomnected with the motion-rod, where-
as the valve itself is disengaged and represented in its extreme left-position

Ignoring the length of the eylinder, and the other dimensions depending thereom, our illus-
tratum on Plate 4, will be found to show very few diserepancies — if amy, with the original
Harris-Corliss engine. To correct our drawings we should have to show the inside cylinder-length
4’ (12209 mm.; in place of the 3’ (95) mm.) and to prolong our slide-bars and rods accordingly,
in order to obtain a %1 horse-power Harris-Corliss-engine of 167 cylinder diameter, 3’ 6“ stroke,
running st 60 revolutions per minute, and working at 75 lbs. pressure.

Robert Wetherill & Co. of Chester. U. 8.

The engineering firm of Messrs. Robert Wetherill & Co. were the sole exhibitors of the
Harris-Corliss engine at the Centennial Exhibition. They exhibited a Horizontal Steam-engine of
the type represented in our Plate I .

These engines do not greatly differ from the Harris type just described. In our fig. 21, on
page 14, we have represented the somewhat altered form of the trip-gear or disengagement-fork, and
we similarly note, that the bearings of the valve-spindles are constructed in a different manner, to
that we described in the Harris-engine. The main characteristic is however, the peculiar construc-
tim of the governor.

The cylinder-diameter and the stroke of the engines exhibited, were respectively 12* (305 (?) mm.)
and 2’ (10 mm.).

In the engines now under discussion ‘Watt's governor’ is used with a compensating spring.
The sliding collar is retained as in the ordinary construction, and this remark similarly applies to
the transmission of its travel on to the inlet-valves, through the three armed lever plainly shewn
in fig. 1 (Plate I1). The same rod working this lever, has two loose bevel-wheels which are driven
by a third bevel-wheel as shewn. The two bevel-wheels, thus revolve in contrary directions to
each other, and between them a clutch-box is keyed fast to the vertical rod. The two inside sar-
facen of these bevel-wheels are moreover furnished with protruding pegs, which correspond to a
slotted groove in the clutch-box. The lower-end of this vertical rod is attached to the regulating
lever by means of a screw-joint, which is obtained by the lower end of this rod working in a nut
attached to the vertical lever arm. From this description it follows, that the rising or falling of
the rod, will act on the regulating lever, whilst simultaneously, the rod will commence revolving in
the direction of the upper or lower bevel-wheel, owing to the pegs of the top or of the bottom
bevel-wheels coming in contact with the grooves of the clutch-box fitted fast on the vertical rod;
the revolving of the latter, will similarly alter the position of the nut, and consequently that of
the lever.

The working of the governor is as follows: Supposing the engine is running away, the
vertical rod will be lifted, and the trip-gear so becomes relieved. Simultaneously the pegs of the
upper bevel-wheel grip into the clutch-box and so cause the rod to revolve with the top bevel-wheel,
which rotation has the additional effect of causing the bottom nut to rise, and so to increase the
motion of the regulating-lever. After thus throttling the steam, the engine would resume its nor-
mal working speed, and though the governor-balls would fall, the movement of the regulating lever
would not entirely follow the travel of the governor-collar, on account of the vertical rod being
shortened, from the rising of the nut. In other words, a cut-off would approximately be main-
tained, corresponding to the working-load which caused the governor to react.

The Wetherill governor thus secures a uniform engine-speed, and whilst allowing the gover-
nor to return to its normal position, it retains the relieving-rods in the position they acquire, through
the action of the governor.

According to Prof. Radinger's report, the action of this governor is remarkable. After a
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behind the steam-eylinder. Rumning az 47 reviaxions per m». wizk a somée =€ 2 17 %50 mm)
and 1’ 5" (432 mm ; evlinder-diametsr the power of ilese sanzimes 3 smased iz 42 P

In the machine exhibited. za extra octini wisei was keved ol o) Ule craRE-3&AX af the
side of the strap flv-wheel, 12 2~ 2 fam axi I3 co e faee . fir Tansmcung a pertaom of
the engine power.

The Grifl. Stoliberg-Wernipmode Facsory, Issmbury

The engme similarly exhibite v ihses Iraedrwrigs 2z the Vomna Exidmow of 1903 bore
greater resemblanee to the Corlssorignal. ikar the exgme liss dwertbed: :thx may be seem on
referring to Plate 5, ‘fig 1 and 2.

The eylinder. valve-box. and exkrderiegs are cast I ore picen. ami ihe tromk. slide-bars,
and erank-shaft-bearings (similtarly east togetker are bokied to the froms eyimiereover. The slide-
bars are V-formed; the form of the wzrk 3 searesiv reecomendadis.

The valve-gear, greatly propeting cSwaris. dies not maze a Svorabe upression. The
arangement resembles the ome adopted by Raumicke: om the other Ran: Reinieia':s gearng parts
and especially the Y-frame are s0 proportioned. thatr the high placry of ke valvegear is easly
acounted for. In our presemt enginetype on the cortrary. the Estanee frum ke focndatiom is so
great. that no reason can be assigmed for the high baiidmg-wp of ke valvegear®.

The comstructive details too, show certain deviations. which ean caly t¢ arvounmted for. by
presuming that a change was merely desired The characteric Y-frame. appearing as support for
the whole of the gear-mechanism i the origimal Corliss-eonstroetion is totally igmored. and in its
place, we find the gear-mechanism attached to three separaze brackets. toited 1o the tramk It is
evident that by such an arrangement. neither the dzrability is iIncreased. zor is the engine-con-
struction simplified. We should observe that the plaie fitted on the regulator-lever for working the
trip-gear, can be adjusted to a nicety. by set-serews

The longitadinal section of the eylinder differs from the ordimary comstruction by the scanty
allowanes made for the valve-box, which is not reetangular. but circular in section. For the re-
ception of an umusually long stuffing-box, taking up the hind projecting portion of the piston,
the end cylinder enver is much bellied outwards In the place of the ordimary cramk. a balanced
erank-disc is used The arranging of the condenser and of the air-pump, mav be seen from the
drawing.

The engine is deseribed as of 45 horsepower making 55 revolutions per mimute. Its
eylinderdiameter s 1° 6° 445 mm... and the stroke = 2 6~ (80 mm . The tiy-wheel diameter
is 12 14 (390) mm.): a driving puiley 11~ /2% mm , wide on the face, is bolted to its arms for

Erste Briinner Machine-works Co. Lim. Brinn.

A third Corliss-engine, which became more generally known by the Vienna-Exhibition of
1%73 is illustrated on Plate 5, and fig. 47. It was built by the Erste Brinner Machine-works
(Company Limited of Briinn, and is considered one of the best interpretations of Corliss-engines.
The whole design as well as the carefully devised details, produce a most favorable impression on
the observer, which impression becomes in no wise lessened by a more exact examination. The
simple yet solid engine parts and the judicious free arrangement of all the constructive details
largely contribute to the beaaty of the engine-design.

*, The latsst antherisml Corliss-ergine constructions, wark withouat exception, with the gear-dise centre placed
ia a bhsrizontal plane throogh the cylinder-axis
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sition that no disengagement has taken place. The gear-disc is drawn in its extreme position to-
wards the cylinder, and is just on the point of reversing its motion. The travel of the gear-disc
is 7%," (200 mm.), the throw of the eccentric being made to correspond with it.

The travel of the inlet- and outlet-valves, or the travel of the working edges b and d of
the inlet- and outlet-valves, may be seen in our fig. 7 and 7a (Plate 5); they are drawn half-size,
in relation to the piston-stroke. These curves were drawn under the following conditions: the lead
of the eccentric was given at 13° the lineal lead (ab) of the inlet-valve was quoted at Y," (1,6
mm.), and with the valve-gear placed in its central position the working edges of the exhaust-valves
were presumed to be closed against the ports, inasmuch as the two exhaust-valves must be shut
in this position, in order that only one may open, on the arrival of the crank on its dead centre.

In representing the diagrams by a closed curve, we have somewhat departed from the me-
thod, we have previously adopted; but in order to obtain an accurate diagram, the curve has been
fixed by a succession of points, corresponding to the crank travelling through successive spaces of 10°.

The very favorable distribution of steam in this engine, becomes at once apparent from the
diagrams. For, according to fig. 7, the inlet-port is already fully open at ' of the stroke, and its
extreme declination is attained at (g) corresponding to %, the stroke, though the limit of the ad-
missible cut-off only corresponds to %; of the stroke. In our fig. 7a, we obtain a lineal lead (a,b,)
of the outlet-valve equal to %;“ (8 mm.). The port is fully open at f;, or at about !, thepiston-
stroke; the closing of this -port begins at A, and is entirely shut-off at 1,, Thus, complete compres-
sion will only take place close to the piston-stroke end.

In fig. 6 (Plate 5), we show a Corliss-engine driving a high-lift pump as exhibited by the
forementioned firm at the Vienna International Exhibition. We may here observe, that the trip-gear
is not acted upon by a governor, but by hand, which modification is rendered possible, owing to the
load not varying, thus enabling the engines to work at a uniform degree of expansion. The valve-
gear of the steam-cylinder is quite similar to the gear just described, though in the last named
arrangement the steam-cylinder-bore is 19%,* (500 mm.) whilst the pump-cylinder is 11%,“ (303 mm.)
in diameter, with a stroke corresponding to 3’ 7%" (1106 mm.).

J. Korosi, Andritz near Gras.

On Plate 6, fig. 1 and 2, we illustrate the Corliss engine-type as constructed by Mr. J. Ko-
rosi of Andritz near Graz. The section through the cylinder shows a simple arrangement. The
steam inlet- and exhaust-passages are kept narrow, and are almost as long as the cylinder-diameter
The cast-iron valves are provided with brass spindles, which are carried by the usual bearings.

The piston-slide is V-grooved, and the cross-head is rendered adjustable by screws. The
connection between the Corliss-heam and the cylinder, may be seen from our drawings.

With a stroke of 2‘ 9%,“ (863 mm.) and a cylinder-diameter of 16',” (418 mm.) these en-
gines are run at 60 revolutions per minute.

We refer the reader for additional details to our illustrations, as the chief dimensions are
there inscribed.

The ‘Konig Friedrich August Hiitte’ Potschappel near Dresden.

At the Dresden Industrial Exhibition of 1875, the ‘Konig Friedrich August Hiitte’ exhibited
a very fair specimen of a 20 nominal horse-power Corliss-engine, to which we likewise refer on
Plate 6 fig. 3. The latter shows the arrangement of the valves and the valve-gear, and it forms,
without doubt, one of the best interpretations of the fifth Corliss yalve-gear. We desire especially
to direct attention to the arrangement of the valve-gear, as being highly recommendable and worthy
of further imitation.
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stroke is 2/ 3, (700 mm.) and the working speed is quoted at 65 revolutions; the engine is sup-
posed to work at 25—30 horsepower, with 90 lbs. steam in the boiler.

The steam-inlet- and outlet-passages are respectively %,” (20 mm.) and 1%;" (30 mm.) wide
and 9%,“ (250 mm.) long, which thus give a proportion, in the first named, of Y4, and in the second,
of Y4, in relation to the cylinder cross-area.

The steam-inlet- and outlet-pipes are respectively 3',” (80 mm.) and 4" (105 mm.) inside
diameter, thus shewing in each case a ratio of !4 and of %, with the cylinder cross-area.

The main positions of the valves are drawn in fig. 8, Plate 7. The lines shewn in full
correspond to the position of the crank on its left dead centre, ab and cd being the connection to
the inlet- and exhaust-valves. Our fig. 8a shows the position of the eccentric to be at f, or at a
lead angle equal to 10°; the corresponding position of the gear-disc is at ¢, with the different motion-
rods somewhat removed from their central position. The lineal lead of the inlet-valve is almost Y/,¢"
(2 mm.) and the lineal lead of the outlet valve equals ';” (4 mm.). The travel of the working
edge of the inlet- and exhaust-valves in relation to the piston-stroke is drawn in fig. 48 and fig. 49.
If we compare these diagrams with those given on Plate 5 (fig. 7 and 7a), we notice that in Messrs.
Weise & Monski's engine, the eccentricity or the valve-travel is too small, causing the passages
to open too slowly. The limit of automatic disengagement lies at '3/, of the stroke. It cannot be
carried out so far in practice, as on account of the movement of the valve, and consequently of
the disengagement tackle being so slight towards the stroke-end, such a cut-off would become un-
certain in its working; for this reason, it is advisable to restrict the limit of automatic disenga-
gement to ¥, of the piston-stroke.

The throw of the eccentric is 6" (160 mm.), and as no intermediate link work is intro-
duced between it and the gear-disc, the rocking-motion of the latter is as great. The conmection
between eccentric rod and gear-disc is direct, and not by the intervention of a crank such as we
have seen used in figure 24 (page 16).

The spring-blades, as we have already observed, are exceedingly long, and though their
length may contribute to their greater durability and certainty of working, they require a small
race to clear their bottom ends when rocking. These spring-blades are adjusted by set-screws.

Proll’s governor fitted with oil-brake is used for regulating the speed of this engine.

The Corliss-trunk is cast in one piece with the crank-shaft bearing, which, with such small
engines appears quite in order. Characteristic is the construction of the connecting rod-end.

The crank-shaft 6 diam. (155 mm.) at its bearings is furnished with several necks to
facilitate the mounting of the eccentric, and the fly-wheel, etc. The crank-shaft bearing surface
is 9%,” (260 mm.) wide, and the pedestal bearing on the other side of the fly-wheel, is 11%/“
(290 mm.) wide.

The flywheel which is arranged for belt-driving is 11’ 4!, (3500 mm.) in diam. and 113"
€300 mm.) on the face. The additional dimensions of these engines may be read from our working

«rawings.

3. Spencer and Inglis’ automatic, variable cxpansion-gear.

In 1863, Messrs. Spencer & Inglis introduced an automatic variable expansion-gear. The
Tatter, though retaining the Corliss principle, and resembling the third Corliss valve-gear in the ar-
wangement of the motion-rods, and in the rocking gear-disc on the cylinder-centre, deviates from
the original design in the disposition of the disengagement tackle. By the introduction of air-
<ushions and springs, a far more complete arrangement of the valve-gear is obtained.
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its design, and shows that, if it is constructed with good workmanship, the mechanism will work
for years without needing stoppage or repairs.

As shewn in fig. 50 and 51, and more especially in fig. 52 and 53, the motion-rod of the
inlet-valve is made in two parts, telescoping into each other, one end of which is connected with
the wrist-plate, whilst the other extremity is rigidly connected with the inlet-valve. The first of these (E)
termed the double-clip liberator-rod, rocks on the pin
D of the wrist-plate A4, and ends in a cylindrical for-
med rod e which in its turn, is made to fit exact
in a sleeve 7' of the upper part of the motion-rod.

To the square boss of the lower portion of the

rod E, two spring-clips are bolted, which are fur-

nished with catches or clips (nn) towards their ex-

tremities. The upper sleeve-formed part of the

motion-bar, has catch-plates (00) into which the

clips (nn) gear, when the two parts of the mo-

tion-bar have sufficiently approached each other.

When thus in gear, the motion-bar may be consi- .
dered as one rigid piece, the spiral spring O to l

which we shall again refer, constantly tending to - -oor

keep the part T of the motion-bar in tension. This spring is thus constantly tending to close
the inlet-valve, so' that it will only be necessary when cut-off of the steam is desired to disengage
the double spring-clips from the catch-plates oo. This is done by a cam-piece » (marked R in fig.
52) which swivels on a pin placed inside the sleeve-portion of the motion-bar. The cam is connected
with the governor by link connection #, and thus according to the declination of the governor-balls,
the cam will assume various positions. It is self-evident, that disengagement will ensue all the

Fig. 52.

8ooner, the more the cam R is placed cross-wise on the motion-bar axis. The swinging action of
the motion-bar, in which the cam-pin takes part, brings about this cross-wise position; consequently
the later the cut-off is desired to take place, the more must the longitudinal axis of cam and mo-
tion-bar coincide with each other at the beginning of the stroke, and vice versa. The working of
this mechanism will be best understood on referring to fig. 54, which diagram indicates all the
different relative positions of the wrist-plate centre, of the steam-valve-rod and of the valve-
lever and the toe lever, which trips out the catches. The double motion of the cam-piece certainly
Uhland-Tolhausen , Corliss-engines. 6
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complicates the diagram, alone if the various inscribed figures are followed, it will not be difficult

to trace the different relative positions.
The figure shows, that disengagement will sooner ensue the more the governor-rod R

o ' :
o g ¥
P - P
‘ . \
\
i Noz2 Doo
i@ Moa -7
i el
; SR e becomes
! 3 ,—:f:/‘,i"” shifted out-
! PEotiartias wards, — i. e. to the
| st right of the cylinder-side
i e 1'::,/’ as here drawn. For ensuring a
| _‘,:;:3”,’/" uniform motion towards the two inlet-
E /_,’»;,’:::/" valves, two toothed segments are inserted,
! i which help to transmit the throw of the governor-
E :”:i"_’,.f’ rod M equally on to the rods RR. The latter are
e : furnished at their ends, with a spring in order to check any
o violent vacillations of the governor.
b '," The side k of the valve-spindle is connected with the air-buffer
Vi or dash-pot O by rod P and the dash-pot is made to contain a strong spiral
ey spr.ing, which has the tendency of drawing inwards or of closing the inlet-valves.
This spring comes into action immediately the clip-gear becomes disengaged,
- T - thus causing the inlet-valve to ‘cut-off’. The air-buffer, in combination with the
forementioned spiral spring, permits the regulating of the rapidity of cutting-off
Fig. 54. and simultaneously prevents the moving parts from knocking or jarring against

each other.

. Fig. 5{’) and 56 show the construction of the dash-pots. The arrangement of the steel-
spring for closing the valve and effecting the cut-off is especially shown in fig. 55. The piston which

. Fig. 56.
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works in the dash-pot serves to prevent concussion by pressing against a small quantity of -air, shut

-in as the piston approaches the bottom. Our drawing — fig. 55 — shows half the air-buffer in
section and the other half in side-elevation, and illustrates the dash-pot most generally used. Its
main body @, consists of two open cylinders with one partition common to both. The trunk piston
K works in these cylinders as shewn. These cylinders each contain the spiral spring S, which be-
comes compressed on the piston being drawn outwards. This piston is air-cushioned by the open-
ing m, and the set-screw m, but especially by the larger opening n, which takes in air as the piston
moves outwards. This opening n is so placed, that the piston K closes it, at about half its stroke;
the remaining air behind the piston is then forced to escape by the smaller adjustable opening m,,
by means of which the flying back of the piston may be retarded at pleasure.

The dash-pot represented in fig. 56 is one introduced by Messrs. Hick Hargreaves & Co.
and combines the dash-pot with an air-spring. As the bottom or inside of the small trunk-piston
is in communication with the condenser whilst its outside surface leads to the atmosphere, the air
presses it inwards, and thus forms the spring for closing the steam-valve, when the latter is liberated
by the action of the toe-lever. The piston works in the same manner as described in fig. 55, the
air-passages and set-screw being similarly retained.

In our opinion, the communication between the cylinder ¢ and the condenser is superfluous,
since the outward travel of the piston K creates of itself a vacuum, much in the same manner as we
noticed in the original Corliss-type. The piston K is of course connected with the valve-spindle-lever.

4. Engines working with the Spencer and Inglis valve-gear.

Messrs. Hick Hargreaves & Co., Engineers, Bolton.

The engine shown on Plates 9 and 10 is one constructed by Messrs. Hick Hargreaves & Co.
of Bolton, for driving a Rail-mill, for rolling steel-rails, at the London and North-Western Railway-
works, Crewe. It is coupled direct to the rolling mill without the intervention of any gearing. The
mill is on the ‘three high roll’ plan and when steam is turned on, the engine drives the rolling
machinery at 50 revolutions per minute, the speed being controlled directly by the governor acting
on the expansion-gear, so that whether the mill is running empty, or rolling rails, the turning speed
is practically uniform. This is perhaps the most severe test for an automatic expansion-valve-
gear. The result of the working of this Engine during some years has been most satisfactory and
affords an example of the suitability of this Corliss-valve-gearing for engines having great variation
in load or resistance.

Fig. 1 is an elevation of the engine complete, showing the cylinder, framing, crank and
<onnection, fly-wheel, condensing apparatus, etc. The cylinder is 40 inches in diameter, and the stroke
& feet, the piston-rod, cross-head and main-shaft are of steel, this material being largely used in

=mll engines made by Hick Hargreaves & Co. Preparation is made for working the engine with or
without condensation. Fig. 2 is a plan of the engine complete, showing all the parts in plan. Fig,
3 is a section through the cylinder and part of the framing. This drawing shows Hick Hargreaves
& Co. improved method of constructing the cylinders of Corliss-engines, with separate internal liner,
meparate steam-jacket-casing, and separate end-valve-chests, a construction which ensures a thoroughly
sound and substantial cylinder, and admits of very close and hard metal being used for the internal
cylinder or liner. Fig. 4, is an end-view of the cylinder showing the back guide, the valve-levers,
“wrist-plates, etc.

The power of the engine when non-condensing is given at 476 P, increasing to 670 in-

dicated horse-power, when condensing. The throttle-valve is placed over a cast-iron pipe of rect-
6*
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the 1%,” (36 mm.) inlet-passage width, ab representing the lineal lead. The port is fully opemed
at f, or at about 0.15 stroke. According to the diagram, the limit of automatic variable expan-
sion would therefore be li-
mited to %, stroke, where
the line mm closes the double
shaded portion of our dia- ///‘/S
gram. Our fig. 58 similarly ~ //////
relates to the outlet-valve. 7%
On account of the conside- ¢
rable lead v,, the working
edge of the valve has al- g
ready reached the limit g of :
its declination at 0.24 stroke. 0,1 s 01
The closing of the port en-
sues very late according to 02 B 02
the diagram, or at about o ‘
0.99 stroke; in spite of this, 03
the diagram proves that a g,
certain amount of compres- ’ 7 o - )
sion takes place. The steam 05 I : 05 T -
exhaust begins already at ‘ '
0.87 stroke, the curve begin- 06 - 08 -
ning to rise rapidly in order
to have opened the port from
& to b, = v, on reaching g, R . 08
the dead-centre C,C,. o ' ‘

The cylinders of the 09 - ‘ P oy
large Corliss - valve Beam . ‘ ' .
engines which drive the ma- '
chinery at the great Mills ‘
of Sir Titus Salt, Bart. Sons - ) o1
& Co., Saltaire are drawn on - 02 o Y
our Plate 11. There are 1 i ‘ !
two pairs of Beam-engines ——— 03 JE B | §
with 4 Corliss-valve cylin-
ders, each 50" dia. and 7' - s - 04
stroke. The engines work :
at 30 revolutions per minute
— and transmit over 2000 -
horse-power. These engines
were originally by Fair- ‘ - 07 _ 07
bairn, and were for many
years considered models of en- 0.3 : - g
gineering skill. About 10
years since, the original cylin-
ders which had stamper-val- c b a0 © : = {0
ves, were taken out and re- C X C C, X C, '
placed by the Corliss-valve Fig. 57. Fig. 58.

04
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cylinders shewn in the drawings; the result was a marked saving in fuel-consumption and in-
creased steadiness in the turning. The engines as now arranged are amongst the largest examples of
Corliss engine-types, hitherto made. The new cylinders are constructed by Hick Hargreaves & Co. from
the designs of Mr. Wm. Inglis. Fig. 1 is an elevation in section, shewing the steam and exhaust
valves and chests, and the steam starting stop-valve. Fig. 2 is a side elevation, and fig. 3 an end
elevation shewing the whole of the valve gearing. Fig. 4 is a plan in section, shewing the steam
jacket space round the cylinder proper, and shewing also the valve levers. Fig. b, is also a plan
in section — but taken through the valves, and shewing the valve spindle-levers and other gearing. Fig. 6
is an elevation on a smaller scale, giving an outline diagram of the various rods and levers for trans-
mitting motion to the valves. The valve gearing is Inglis & Spencer’s double-clip type.

The cylinder is 4' 2" (1270 mm.) diam. and 7' (2140 mm.) stroke; so giving off a piston speed
of 7' (2,14 m.) per sec. when running at 30 revolutions per min. The steam-supply pipe has a
valve inserted of the same construction as the inlet-valves, for regulating the steam-supply; it is
worked by a worm-wheel (fig. 2), though it may be quickly worked by a hand-lever attached. A
small ball-valve is introduced near the valve, which on starting the engine opens by a spindle-screw,
and balances the throttle-valve. The supply and exhaust steam-pipes are cast at the side of the
cylinder and are furnished with expansion-joints.

All the four valves are worked from one eccentric.

L. Poillon of Lille.

An engine which shows great similarity, in its general arrangement and matters of detail, to
the one we have just described is constructed by L. Poillon of Lille, (France). Our Plates 12 and
13, illustrate this engine, which may be pronounced to be an exceedingly true reproduction of the
original type, and to display a very careful and well devised arrangement.

The engine is of 80 indicated horse-power; its cylinder is 15%,” (405 mm.) in diameter, and
with a stroke of 3’ (915 mm.), working at 82 revolutions per minute we get a piston-speed of 8’
2% (2,5 m.) per second.

If this engine is compared with Messrs. Hick, Hargreaves & Co.’s speciality, we notice at
once that the arrangement of the jacketed cylinder is very nearly the same in each case. This
similarity also extends to the rectangular steam-supply pipe with its lubricators, and the Corliss
valve used as a throttle-valve.

The Corliss engine-frame cast hollow and rectangular in section, is made to carry a Porter's
governor driven by belting at about 170 revolutions per min. For the purpose of counter-balancing
the weight of the moving parts of the governor, an air-cylinder is introduced and constructed as
shewn in fig. 11 and 12 (Plate 12). The crank-end of the engine-frame rests on two legs on the
floor, but as the screw bolts holding it down, are only 10%" (270 mm.) apart, the corresponding
width of bearing surface, for the crank-shaft, appears very small. ’

In fig. 4 and 5, (Plate 12) we show sections of the piston slide-block, which runs in
straight slides in the engine-frame. The connecting rod is five and a half times the length of the
crank or 8 2" (2515 mm.) long. The flywheel which is cast in one, has a diameter of 10' 5*
(3200 mm).

The air-pump with its condenser is placed horizontally below the cylinder; with a dia-
meter of 8 (203 mm.) and a stroke of 15" (380 mm.) the airpump stands in the proportion of
1:9.8 to the steam-cylinder. The construction of the condenser and of its valves is shewn in
various sections, in fig. 6—10. The air-pump piston is driven by a rocking-lever attached to a
cast-iron support below the floor-line; the upper end of this lever is conmected by two rods,
with the steam piston cross-head, whilst two short connecting rods similarly unite its lower end
with the pump-piston cross-head. To ensure the horizontal travel of the pump-piston, it is leng-
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thened out beyond its cross-head, and supported in a slide fixed to the forementioned cast-
iron support.

Fig. 6, (Plate 13) explains the simple construction of the disengagement forks, which in
one respect, will be seen to differ from Messrs. Hick Hargreaves and Co)s method of construction.

To afford ample bearing surface to the inlet valves, shewn in fig. 9, the latter are provided
with ribs both at their ends and at their centre. The exhaust valves, represented in fig. 10, scarcely
differ from the original type. .

The working of the valve-gear may be inferred from our fig. 5 and 5a. The piston is
here supposed to be beginning its forward stroke with the crank on its dead-centre. ~The valve-
gear is presumed to have been moved to the right to the extent of the lead-angle of 20°% in which
position the inlet-valve would be sufficiently opened to allow the passing of the steam, without
throttling it. The passage of the exhaust-valve d is similary opened up to % of its width, this
allowing the vacuum formed in the condenser to re-act on the steam in the fore-part of the cylin-
der. If the valve-gear was turned in the direction of the inscribed arrows, the valves b and ¢
would work quite in a similar manner.

G. 8igl, of Vienna.

The engineering works of G. Sigl of Vienna, have for a number of years, adopted the Spencer
& Inglis valve-gear in their Corliss-engines. The general design of these engines, and the care
bestowed on matters of detail, fully warrant these machines to be held as exemplary models to the
engineering profession at large. The pair of coupled en-
gines which are represented on our Plates 14 and 15, were
constructed by the last mentioned firm, for the town water-
works of Florence. '

The general arrangement of these engines, may be
best seen from the plan drawn in fig. 2 (Plate 14). Both
engines are of exact design and finish, and though the
crank-shaft, flywheel, and the governor etc. are common
to both, each cylinder has its separate condenser and its ¥ig. 59,
own air-pump driven from the back-end of the piston-rod.

The cylinder-diameter is 1/ 7%“ (500 mm.) the
stroke = 3’ 10%,“ (1200 mm.) and the average piston
speed calculated at 41, revolutions per minute, amounts
to 5’ b” (1,66 m.) per second.

The annexed indicator diagrams — fig. 59 being
taken from the cross-head side and fig. 60 being taken from
the front side of the cylinder — indicate under the fore-
mentioned conditions 137 horse-power. The diagram drawn
in fig. 61 was taken with the machine running idle, and
as this indicates 10 horse-power due to frictional resistance,
the effective power of these engines amounts to 127 horse- . I 4o
powers. o —— e b

The under side of the steam cylinder — vide fig.

2 and 4, Plate 14 — is made to receive the steam which

is then passed upwards round the cylinder through a passage 9%, (240 mm.) wide; in this circuit the
steam is made to pass a throttle-valve and enters the valve-box from its side. The exhaust is
taken up by the cylinder-supports whence it passes into a pipe leading either to the condenser or
into the atmosphere, The steam inlet and exhaust pipes are respectively 5" (127 mm.) and

Fig. 61.
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With a cut-off at '/, the stroke, and with a boiler-pressure of 5 atmospheres, the engine
indicates about 170 horse-powers.

Socin & Wick, of Bile.

The Corliss-engine, shewn at the Vienna Exhibition by Messrs. Socin & Wick, Engineers of
Bile, was working at 6 atmospheres with condenser attached and was running at 65 revolutions
(1,6 m. piston-speed); it indicated 25—30 horse-powers. The piston stroke was 2/ 5Y,” (750 mm.),
the cylinder-diameter 127" (330 mm.); the cylinder was steam-jacketted.

The Bessemer-steel crank, shewed equal thickness throughout its length, thus much sim-
plifying labour. The toothed mortice-wheel, 5% (150 mm.) on its face, 2Y/,” (58 mm.) pitch and of
10’ 4Y,” (3200 mm.) diameter, geared into an iron pinion. The air-pump, attached to the engine,
was driven direct from the piston cross-head.

The firm guarantees, a coal consumption of 2%, lbs. (1,25 kg.) per hour per indicated horse-
power for the larger types of these engines.

5. J. Frederick Spencer’s variable automatic Expansion-gear.

In 1868 Frederick Spencer of London patented a cut-off mechanism, entirely deviating
from the preceding trip-gears. We represent it, attached as before, to a horizontal Corliss-
engine in fig. 62, 63 and 64; the first named figure shows this gear in its central position, with
the valve in gear, whereas fig. 63 represents
the gear disc A in its extreme position with _
the inlet-valve disengaged. It will be noti- R
ced, that the arrangement of the gear-disc or i
wrist-plate 4 and of the inlet-valves is
quite analogous to the III Corliss valve-gear,
whilst the transmission of the governor-move- e -
ment, by means of toothed segme.nts, has been ' P o= _ - -
borrowed from the Spencer & Inglis valve-gear. e e

As the rocking motion of the gear  Op
disc and of the valve spindles, has been i

retained — the trip-gear alone being dif- ‘
ferently constructed, without however, exerci- 3 s TTTE T T T
sing any varying influence on the former —, it ‘ '
follows, that the distribution of steam in the D
Spencer Corliss-engine type, must take placein ~ ©_.
precisely the same manner, as fore-explained. _— = -
The valve spindle F of the inlet-valve
G carries two loose cranked-levers L, the
lower end of which are attached to the ad-
justable motion-bar E, driven in the usual
mamer from the wrist-plate 4. The upper
ends of the lever L, carry a movable catch
Nn between them; a spring has the tendency of pressing upwards the longer arm of this catch,
so that its end is continually forced downwards on to the circumference of a disc K firmly keyed
on to the valve-spindle F. The circumference of this disc is furnished with a protruding catch-

plate o, as shewn in fig. 62 into which the catch n gears, and in this manner the movement of
Uhland-Tolhausen, Corliss-engines. 1

Fig. 63.
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by the action of the buffer-spring which is connected with the valve-spindle by the rod P and
the lever K.

‘When the valve is about to open ‘as Engineering has it’, the link-points are in gear, and
are gradually moved outwards by the motion of the lever r towards the full side of the eccentric,
at which point they are disengaged, and the valves closed by a spring. The position of the eccen-
tric r which is connected with and moved by the governor, determines the point at which the valve
will cut-off the steam; and the nearer, the full side of the eccentric is to the starting point, the
earlier will the cut-off be.’

The points nn fully catch the nibs 0o when the governor balls are running low, as shewn in
positions I and II fig. 70. If steam is already cut-off at 0.0 stroke, the lever very soon approaches
the full side of the eccentric, as shewn in position IIl. If
only one eccentric were used, the extreme limit of automatic iy i
cut-off, would be reached at about ¥ stroke, which in our Va A oo
fig. 70, corresponds with the position marked V. o o Voo

Messrs. Douglas & Grant constructed, under the super- 7~ i
intendence of Mr. G. Allan, a Horizontal Compound Corliss-
engine indicating no less than 1000 horse-power, for the Fleming ™"

Spinning and Weaving Mills, of Bombay, being the most Tl
powerful out of a large number which they have constructed.
This engine is drawn in plan in fig. 2 |(Plate 16), fig. 1 gives
a gide-view of the external valve-gear applied to the high-pres-
sure cylinder, whilst fig. 3 represents a longitudinal section,
simultaneously showing the main positions of the valves, and ‘ -

in fig. 4 we have a cross-section of the same low-pressure Y
cylinder.

The bore of the high-pressure cylinder is 3 4 (1016
mm.), that of the low 5’ 6 (1676 mm.) whilst the stroke FI Y
of both is 6’ (1828 mm.). The cranks are set at right angles A °

to each other, the receiver being placed under the high- k 6 : .
pressure cylinder. ! :
At the time these engines indicated 1000 horse-power, v v !

they were working with a boiler pressure of 80 lbs., and an ¥ig. 10.

expansion of 0.25 in the high-pressure cylinder, yielding approximately a tenfold total expansion.
The piston-speed was 7' 2" (2,23 m.) per sec. and the engines were consequently running at about
36Y," revolutions per minute.

Both the cylinders and covers are steam-jacketted — vide fig. 3 and 4 — and the piston as
well as the Corliss-valves, work in cast-iron bushes, made from a composition of tough and hard iron.

The piston rod, of the uniform thickness of 6%, (165 mm.). is carried through the hind
cylinder-covers and there supported by a flat slide. The heavy engine-frame, is supported at the
end of the slide on two feet, on account of this frame being hereabouts joined to its other part,
which is cast in one piece with the stool carrying the crank-shaft bearing.

The crank-shaft diameter, where the fly-wheel is mounted is 1’ 8%, (508 mm.) being reduced
to 1' 4 (406 mm.) at its bearings which are 1' 11%,“ (610 mm.) wide; the bushes may be adjusted
during the running of the engine. The connecting rod s 5, times the crank-length, whilst the
erank-pin in 10“ (254 mm.) in diameter and of equal length. The shaft and crank-pin, piston-
rods ete. are of steel.

The diameter of the toothed fly-wheel is 19’ 10 (6096 mm.) and with a width of 24“
(610 mm.) on the face, its cast-iron teeth are set out to a pitch of 5%," (133 mm.). The teeth are
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The high-pressure cylinder, 2 13, (661 mm.) diam. and 2' 5% (762 mm.) stroke, works
with Corliss-valves and the Douglas & Grant gear. Separate eccentrics work the inlet-and exhaust-
valves; these eccentrics, are set on a separate horizontal shaft, which is geared by bevels from the
crank-shaft. The low-pressure cylinder 2’ 8% (838 mm.) diam. and 4' 11Y,“ (1524 mm.) stroke,
has two equilibrium-valves worked off the horizontal shaft, by rod and lever. The crank-shaft,
15%" (394 mm.) diam. at the fly-wheel, is reduced to 117" (305 mm.) diameter at its bearings, which
are 1’ 5%, (457 mm.) wide. The connecting-rods 3%" (95 mm.) diam. as well as the crank-pin
5%, (146 mm.) diam. are made of steel.

The air-pump 1‘ 8" (508 mm.) diam. and 2’ 5%" (762 mm.) stroke, stands in the capacity-
ratio of 1:5.7 to the low-pressure cylinder. _

The transmission of power is effected by rope driving, the face of the fly-wheel receiving
12 grooves for this purpose. The fly-wheel diameter is 15' 10" (4876 mm.) and its weight is put
down at 11.15 tons (11810 kg.)

-

8. Automatic variable Expansion-gear, designed by Emil Borzini.

An exceedingly original and compendious expansion-gear designed, by Emil Borzini of Milan
for Corliss-engines, originates from the works of B. Pisani at Milan. This mechanism has been
adopted, of late years by the last named firm with considerable success, and has met with a favo-
rable reception amongst engineers. Its main
advantage, consists in its simple construction; 0o- - P
all the parts being of circular form, can be T
worked up accurately, and at little cost, on

the ordinary lathe. | : ) Ex
The entire disengagement-tackle is ) -- -- ~

enclosed in a case keeping it from dust ete. o M i
without rendering its fitting up, or taking T ' o
to pieces more difficult. We illustrate this , , o
automatic variable expansion gear in our ; - .__;;
fig. 75, as attached to one side of a hori- [

zontal cylinder. It will not be necessary, %} : . ~l

v

to refer here to the general arrangement,

which as our reference letters prove, is si-

milar to some of the preceding types, and i

we may therefore pass on, to describe the BRI N R B

disengagement gear with the aid of fig. 76 O ’ BRI ‘ -

to 83. '
On the valve-spindle F, a disc K

is keyed, to which the buffer rod P is at-

tached. A circular casing, inside of which,

the remaining mechanism is placed, carries ) |

a lever L, whose eye forms the connection '

with the motion-rod E. The end of Fig. 1.

the valve-spindle carries, a loose disc R furnished with. a small lever . A box f also placed

loose on the valve-spindle inside of the plate R, forms, as it were, two rings of different dia-

meters, the largest of which, fits accurately in the ring L; the two are connected together by
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groove and key b, so that the box f is obliged to participate in the rotary movement of the ring
and of the lever L, whilst its loose fitting on the valve spindle permits it to slide on the latter.
This box f, contains a plate g, similarly fastened and revolving with it.
In order to transmit the rotary motion of L, f and g, on to the disc K or intermittingly
on to the valve-spindle F, the two discs K and g work on to a clutch-box. These two discs will be

seen to have two concentric
grooves opposite each other. In
the groove belonging to the disc
K, two ring-sectors each fur-
nished with a catch-tooth o, are
fastened in by three countersunk
screws — vide fig. 76 —; the
opposite groove of the plate g

is similary made to receive two _

short steel-sectors nn leaving suf-
ficient space between them to
allow the teeth o to grip in this
space (fig. 78). To deaden the
shock of the plate g against the
disc X when the -clutch-box
comes into gear, the edge of the
plate f is provided with a leather-
cushion. The spiral S tends to
press the plate g against the
disc K, or to bring the clutch-
box into gear. The knocking
out of gear of the clutch-box,
requires the plate g to be press-
ed back against the action of
the spring. This is accomplished
by a separate mechanism drawn
over the smaller ring-portion of
the box and applied to the box
f; it consists of a steel ring with
two diametrically opposed groo-
ves ee. A side view of this ring
and of its groove is shewn in
fig. 81. It is in these grooves ee
that two pins screwed through
the boss of the lever r, gear.
Our fig. 80 shows the
clutch-box in gear. If the lever
L is therefore moved in the direc-
tion of the arrow (fig. 75), the

Pig. 76. Fig. 1.
'4
Fig. 8.
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Fig. 79. Fig. 80.

disc X and spindle F are similarly turned, and the inlet valve is opened. This motion however
merely continues so long as the pins are sliding in the straight portions of the grooves ce, for
as soon as the pins get into the-slanting portions of these grooves, the lever » being held firm in
a given position from the governor, the box f and plate g are drawn back. The teeth oo be-

Ubland-Tolhausen, Corliss-engines.
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of engines running with two separate slide-valves; that is to say, its duty is to place the ports aa,
alternately in communication with each other whilst exhausting, and with the return of the piston-
* stroke, to open the passage a to the extent of the lineal lead. It is therefore not quite correct,
to term this valve the exhaust-valve, though we have retained this nomenclature in order not to
complicate the description, by using another term. The valve G is, therefore, merely the expansion-
valve, and it differs in form from the ordinary Corliss-valve only through being concave on its work-
ing surface s so as to lessen the frictional-travel and to increase the size of the steam-passage.
The distribution of the steam is effected in the following manner: Assuming the valves to be in
positions b, and ¢, the piston will have completed about half its stroke, and be moving in towards
the cylinder-end to which our figures refer. The steam-passages aa, are quite open, allowing free
exhaust. With the travel of the valves tending towards b and ¢, steam-passage a, becomes contracted
and the lever L is similary moved. On account of the formentioned valve-concavity, the valve G
affords on opening double-passages to the steam; the advantage thus obtained is evident, for
throttling or the wire-drawing of the steam through the valve is thereby completely prevented. In
this manuer, the valve G in no wise controls the opening and shutting of the admission-port.

On the arrival of the levers L and L, into positions b, and ¢;, disengagement must have
taken place, otherwise the steam-supply is kept up to the stroke-end. Considering that the duration
of back-pressure is reduced to a minimum, it can scarcely be considered a fault, that on the closing
of the expansion-valve, the steam also expands in the valve-box H.

The different positions of the disengagement gear are represented in outline in our fig. 86.

—

Yo Woz Hoo 0 1

Fig. 86.

As this drawing explains, the automatic cut-off, lies within narrow limits in this arrangement, worked
as it is by one eccentric. Our outline was drawn under a presumed lead-angle of 15°.

The engine represented by our Plate 17 was exhibited by Mr. Wheelock at the Paris Ex-
hibition. The eccentric-rod is made to slip on or off the first valve-lever — vide fig. 1 — its end
forming a handle for the purpose of gearing the engine by hard. The connecting rod joining the
two exhaust-valves is placed behind, and it is rendered adjustable — similar to the other rods —
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by a screw-joint, in order to obtain as exact a distribution of steam as possible. An inter-
mediate link attached to the governor-stand, increases the throw of the eccentric on to the valve-
gear, and thus brings the eccentric rod closer up to the cylinder — vide fig. 2 Plate 17.

On account of the symmetrical arrangement of the disengagement-gear, the collar-movement
of the governor is transmitted to the valve-gear by an intermediate toothed segment and pinion
placed in front of the cylinder; the prolongation of the lower screw-bolt of the valve-box forms the
centre of this segment.

Referring to the valve-spindles, our fig. 3 (Plate 17) shews us a constructive arrangement
which requires the greatest accuracy of workmanship and finish. — We allude to the valve-spindles
being made to fit without any packing, a long metal-bush rendering them steam-tight. These
spindles are made of hardened steel, and as the hind part of the valve, possesses a greater effectual
surface for the action of the steam, the latter presses the spindle-boss against the bush-lining, and
a steam-tight joint is thus obtained. The easy movement of the valve.is largely praised, since
actual practice proves that the wear and tear of the valve-face takes place in exactly the same
degree as the spindle itself, so preventing any leakage-gaps. The adjustability of the valves on their
seats, is effected by a steel set-screw let in the back cover of the valve-box; in this manner, the
spindle-boss may be brought closer to or further away from the metal-bush. These details are
shown drawn to a larger scale in fig. 6 —8 (Plate 17).

The construction of Wheelock’s patent piston is shewn in section in fig. 5, and in order to
facilitate the description of this highly approved piston-construction the annexed figs. 87 to 90 are
here inserted. The circumferenc of this piston, which is cast hollow
has two grooves, into which four ring-segments k are inserted, over-
lapping each other in the manner shewn at fand n. A spring S is
attached to the inner side of these segments, which pressing against
the piston, forces the segments against the cylinder surface and so
forms a very efficient steam-tight contact.

The arrangement of the steam-pipes may be also seen from
fig. 4 (Plate 17). The main steam-pipe from the boiler is made to
discharge direct into the space containing the two expansion-valves
shewn immediately under the cylinder. It is claimed that if by
any means water should be carried along by the steam, that it
would do the cylinder no harm, on account of this last mentioned
gpace being sufficiently large, to take up the water prior to its enter- -
ing the cylinder. The exhaust-pipe leading into the atmosphere,
takes the exhaust steam from the bottom cylinder-space. The cy-
linder with its flat bottom, is carried on cast-iron legs, to which it
is firmly bolted.

A cylinder-diameter of 1’/ 5 (432 mm.) is made to cor-
respond to a piston-stroke of 3/ 10 (1200 mm.), with a piston-speed
of 7* 10" (2.4 m.) per second. The engines, working at 5 atmosphere pressure, develop 150 .

The two steam-pipes are 5 (127 mm.) and 6 (152 mm.) in diameter, and their respective
areas are therefore in the proportion of !, and ', to the cylinder-area. The curved slide-bars
are not turned to the radius from the piston-centre, but to a far smaller radius, as the bore-holes
in fig. 2 show.

The cross-head of the ordinary Corliss-type, is finished with its pin — of 3!, (80 mm.) dia-
meter and 3',” (85 mm.) length — in one piece.

The crank-pedestal resting on two legs is bolted to the engine frame, and is made 1' 4"
(410 mm.) long and 8Y%,” (210 mm.) in bore.
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is pushed towards the cylinder by the action of the eccentric, its catches, which during that portion
of the movement are in gear with those 0o on the buffer-rod P, give motion to the latter, and the
corresponding steam valve is thus opened. At a certain point in the stroke — determined, as we
shall explain presently, by the action of the governor — the rollers NN, which we have mentioned
as carrying one end of the driving bar, mount two short inclined planes rr, and by so doing raise
the driving bar ¢, and bring its catches nn, out of gear with those on the buffer-rod P. As soon
as this disengagement takes place, the spring S draws back the buffer-spindle P, and thus closes
the steam-valve, and cuts off the steam, the ‘cut-off stroke’ of the valves, as we may term it, being
checked by the compression of the air in the air-cylinders or dashpots 0o, as in the ordinary Corliss-
gear. On the driving bar ¢ making its return stroke under the action of the eccentrics, the rollers
descend the inclines, the teeth re-engage those on the buffer-spindle, and the whole operation is re-
peated. The action of the gear driving the other steam-valve is of course precisely similar. The
springs S by which the return stroke of the buffer-spindles is effected are, we may mention, made
of shear steel untempered, so that if necessary they might be remewed by any village black-
smith, and they are bent to such a form that their top-point moves as nearly as possible in a
straight line.

It is obvious that in the arrangement we have described the point of disengagement of
the teeth of the driving bar, and consequently the point of cut-off, is determined by the position of
the short inclined planes which the rollers supporting the bar are caused to mount, and this position
of the incline is adjusted by the governor in the following manner. Referring to the detail views,
it will be seen that the inclined planes are fixed upon small brass carriages, which move in
suitable guides, and which are connected by short links to the lower end of levers R. This lever
is fixed on a spindle also carrying another lever, the latter being coupled to the rod M leading
to the governor. It will readily be understood that, as the governor balls rise, the carriages, with
the inclined planes, is advanced towards the driving bar ¢, and thus an earlier disengagement of the
teeth, and consequently an earlier cut-off, is obtained.

We have already pointed out the advantage gained by employing a separate eccentric to
drive the steam-valves of Corliss-engines, and explained how it enabled the range of expansion to be
increased. Another advantage attendant upon this mode of driving the steam-valves, is that the
valves may be opened as gradually as may be desired, thus avoiding the sudden shock which occurs
with many engines fitted with Corliss-gear. Messrs. Wood’s arrangement possesses these advantages
equally and in the arrangement we are now describing the eccentrics for the steam-valves are set
so that they almost coincide with the main crank, their lead being only sufficient to work off the
slight cover lap given to the steam-valves, thus causing the latter to be just opening when the main
crank is passing the centre. The eccentrics thus give, comparatively speaking, a moderately slow
opening to the steam-valves; but even with this arrangement it is found desirable, in order to avoid
shocks when using steam of high pressure, to slightly hollow the edges of the steam-valves, and
thus obtain a more gradual admission. As the eccentrics, as set by Messrs. Wood, have a slight
lead on the crank, they of course cause the area of opening of the steam-port, due to the movement
of the valve, to increase more rapidly than the speed of the piston, and thus there is practically
no throttling.

We have now to describe the provision made by Messrs. Wood for stopping the engine in
the event of anything going wrong with the driving gear of the governor. Referring to fig. 1, it
will be seen that each disengaging plate, besides having the two short inclines — which are mounted
by the rollers of the corresponding driving bar each time the cut-off of the steam is effected —, is also
provided with a supplementary incline facing in the opposite direction. When the engine is working
in its normal condition the action of the governor keeps the supplementary incline clear of the rollers;
but if the driving gear of the governor fails, the balls fall to their lowest position, and the lever,
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An improvement on the valve-gear which we have just illustrated has been lately made by
Meesrs. J. & E. Wood, displaying great originality, and which up to the time of writing has not
been previonsly published. We are indebted to the makers for the working-drawings of the improved
arrangement represented on our Plate 18.

As in the Wheelock engine, which may possibly have served as a model, so also in this
arrangement, the underside of the cylinder is only furnished with one steam-passage for the cylinder
supply and discharge. The steam is conducted through the middle pipe under the cylinder, whilst
the exhaust takes place through the feet of the cylinder. In order to facilitate the method of
disengagement, the latter is shown enlarged in fig. 4 of the Plate.

The steam or inlet valves at GG are of the ordinary Corliss-type, the spindles of which
pass through stuffing boxes in the brackets or bearings shewn in our illustrations. To each of
the spindles is attached a lever L L which is connected at the opposite ends to the buffer cylinder 00
(containing the spiral spring S for closing the valve) and to the sliding catch block N which contains
the steel tooth plates oo and the trigger block 7. The driving rod £ which receives its back and
forward motion from the eccentric acts alternately on each of the catch blocks NN. The drawing
shows the driving rod E at the end of its stroke in gear with the block N in connection with the
valve at the back end of the cylinder. On the rod E being pulled forward the valve begins to open
at the same time compressing the spiral spring in the buffer cylinder 0. When the catch block N
is pulled so far forward that the trigger block r comes in contact at the bottom, with the wedge
piece K, the trigger block begins to rise, lifting with it the driving rod E which rests upon it,
thus freeing the tooth plates oo in the sliding catch block, and #n in the driving rod E and
allowing the spring in the buffer cylinder to close the valve and cut off the steam.

The same action takes place for the front valves of the cylinder at the return stroke of
the rod E. The wedge piece K is held in position upon the swivel cranks ¥k which are connected
to the governor through the levers RR and rods MM.

When the governor rises the same motion is transmitted to the wedge piece K thus causing
the steam to be cut off earlier. On the governor falling the steam is cut off later. The variation
of the cut-off thus given being from O to ¥ of the stroke.

The exhaust or outlet valves at HH have on the spindies, levers L, L, which are connected
direct through the rods, E, E, to an eccentric which gives them positive forward and backward motion.

Only one port is used at each end of the cylinder to admit and discharge the steam.

The constructive arrangement of the cylinder and of the valve-gear as well as the position
of the governor are fully shewn in figs. 1—3 (Plate 18). JH is the handle of the injection valve,
DYV is that of the steam-valve, and the handle of the blow-off valve is shewn at BV.

In fig. 5, the positions of the valve-gear are graphically represented on an enlarged scale.
According to the tracing supplied to us by the makers, the governor is represented in middle po-
sition, whereas the wedge piece K along with the swivel cranks kk are shewn in their highest po-
sition. If this high position of the wedge piece K is assumed as its middle position, we should
obtain the unsymmetrical declination shewn in fig. 6 a, which may well be expected, not to take
place. For this reason, we hold the symmetrical declination represented in our fig. 6 b, to be
more correct.

The travel of the disengagement mechanism, in relation to the piston-travel, is graphically
explained by our fig. 7.

Objection may perhaps be taken at the application of oscillating dash-pots, on account of
the wear and tear on their centre, eventually causing a noisy motion; if care and good judgment
be however excercised in the constructive portion, we may presume that mo such detriment will
present itself for years. In other respects, the present arrangement with its original combinations

of various ideas may be deemed one of the most perfect solutions of the problem, how to construct
Ubland-Tolhausen, Corliss-engines. 9
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The wrist-plate 4 with its four motion-rods, and the dash-pot frame have not been deranged,
though the slides 7'7, are somewhat modified. Each of the latter, is made to carry a cylinder
receiving a spiral spring S and a buffer-piston P, which spring exercises a constant tendency
to pull the piston P away from the cylinder. The connection of this piston, with the inlet-valves
is effected in the usual manner.

Similar to the Steiner and Mirky & Schulz valve-gears, the buffer-piston P is furnished with
a steel catch-plate o, behind which a vertical sliding bolt n grips — vide fig. 2 — owing to the
sction of the small spring s. The oscillation of the wrist-plate 4 in the direction of the inscribed
arrow, imparts motion to the slide 7, which movement is transferred to the rod P effecting the
opening of the inlet-valve.

The bolt » has a slot through it, into which the wedge-shaped rod r (leading from the
governor) enters. This rod r presses the bolt n down, at the given position at which the cut-off is
to take place, by overcoming the pressure of the small spring s. Contact between the slide T
and the piston P being thus broken, the action of the spiral spring closes the inlet valve, the
resulting shock being air-cushioned.

The second slide 7, is shewn in fig. 3 in its extreme position; disengagement has taken
place, the catch-plate o has passed over the bolt » leaving the spring S unstrung. As soon as the
wrist-plate has attained its central position, as represented in fig. 4, the catch-plate o is still high
over the bolt n, and the spring S is partly strung, though it is not fully tensioned until the return-
stroke of the wrist-plate, after the bolt has again caught against the catch-plate end.

In comparing these two last named valve-gears, of the same firm, we may call particular
attention to the greater simplicity of the second type, which being equally certain in its action,
dispenses with the noise of external springs, by enclosing these in a casing.

13. The automatic variable Expansion-gear of Karl Kliebisch.

A very peculiar valve-gear arrangement, totally differing from all the preceeding arran-
gements, is the valve-gear patented by Karl Kliebisch and adopted by the Sangerhauser Actien-
Maschinenfabrik und Eisengiesserei — formerly belonging to Messrs. Hornung & Rabe of Sangerhausen.

According to the lead-angle of the inlet-valves, steam may be advantageously used ex-
pansively up to %, stroke.

The annexed figure 93 shows, that the valve-gear is worked from a horizontal transverse
shaft, placed in front of, and in centre-line with, the cylinder. An eccentric A, is keyed on this
shaft, which by rods E, and lever F, works the exhaust-valve H. Owing to this arrangement, the
movement of the exhaust-valve, is consequently symmetrical on each side of its middle position; —
a similar travel of the exhaust-valves, as will be here observed was met with in Messrs. J. & E.
Wood’s engines.

Te the back of the forementioned eccentric, two other eccentrics of smaller throw are fitted
on the same shaft; these work the inlet-valves by means of a suitable trip-gear. Our fig. 93 shows
only the one of these eccentrics 4 which gives motion to the front inlet-valve-G. ‘

The whole valve-gear including the motion-shaft, the dash-pot O, and the swing-centre of
the levers B and K are carried on a frame of peculiar form, bolted to the engine-frame. The
lever K is symmetrically worked from the eccentric 4. A bracket NN, sits on the boss of the
Jever K, with sufficient play for its small vertical motion, on its centre-slot. At its lower end,
this bracket is fitted with a trigger » which by the action of a spring S let into the bracket, is
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of the trigger n becomes gradually smaller, on account of the crank-motion of the eccentric. This
is elearly confirmed by our fig. 95, and we may therefore conclude that automatic disengagement
is far more exact, with early, than with late cut-offs.

We have already observed, that steam must never be admitted up to full stroke with this
valve-gear; the diagram of the inlet-valve, as represented by fig. 96, will readily explain the reason
why. Acecording as the lead-angle is
chosen, the point ¢ may fall on any
point of the line AB — that is to
say the limit of automatic variable :
expangion may lie between 0.0 and
full stroke when one separate eccen- 777
tric is used for the inlet-valves. If , Y/' A
only one eccentric is used for all the 00 - ‘
valves, then the point g must lie be- 01
fore the completion of half the stroke, g3 —
in order that the condition attending o4
a uniform working of the two exhaust-
valves may be fulfilled. But if the
motion of the inlet and exhaust-
valves is effected by different gear-
tackle, then the position of the point %7
g on the line AB becomes optional. 08
H, however, as in the example before 03 S

z
AL‘os'os‘o'ros‘o 30 10 0%

us, the lead has been fixed in order 1o . 00 Lo—-— -8
that the valve may receive an accele- - Py e
rated motion at the stroke-commence- 02 e
ment, then the limit of expansion or b 03 la
the position of the point g is thereby v 04 ! -~ o
also determined. The nearer the point v o :
g approaches B, the later is steam 08 ‘ o
shut-off, in case disengagement does 08 o &
not take place. In the engine before Y : 3
us, this will only happen at ¢ (vide . 08 - e
fig. 96) when the piston has travelled 09 o S
Ys of its return stroke. Consequently, b 10 L -
fresh steam would be supplied up till C X C £ 7> £
then, and in order to prevent this, care Fig. %6. Fig. o1.

must be taken to effect automatic disengagement at the latest at g, if not before. For this reason,
the line referring to the travel of the valve-edges is shewn dotted in our diagram from g to I, since,
such a travel may never take place.

It is of course evident, that it would be improper to speak here of the lead-angle of the
inlet-eccentric, in the sense put forward by Zeuner, in his valve-diagrams. The inlet-eccentric receives
an oscillation of 65° from its stroke-direction when the piston is on the dead-centre; consequently
the eccentric must still oscillate to 115° in order to bring the respective moving-parts into their
extreme position.

The diagrams illustrated in our figs. 96 and 97 refer to the engine represented in our
Plate 20. The steam-passages are '/,;” (18 mm.) and ;" (23 mm.) wide, and 12';" (320 mm.) long.
The lineal lead of the inlet-valve is Y, (1.6 mm.) and that of the exhaust-valve is ¥," (5 mm.).
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introduced. A hand-wheel is fitted on the governor-rod, the boss of which is lengthened out and
furnished with an external thread, which screws into the governor-frame, while the governor rod M
is allowed to slide freely in the boss of this hand-wheel, till the boss-end strikes against a shoulder

fixed on the governor-rod. In order to stop the engine, the hand-wheel is turned, till the boss is

" Fig. 105. N

so far screwed through the governor-frame, as to press back the shoulder of the governor-rod. T M=
governor-balls are thus brought almost instantaneously and without much trouble, into their highe===
position; this position of the governor, answers to a cut-off at 0.0 stroke, which naturally impl®<=

no steam-supply to the cylinder, consequently the engine, is brought to a standstill.
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If it is desired to start the engine, then the hand-wheel is turned in the opposite direction,
and consequently the shoulder on the governor-rod, recedes in the same degree as the boss is
screwed back, owing to the weight of the governor-balls pressing in this direction. Means are there-
fore thus provided, of starting the engine as slowly as desired, and of still working expansively.

The cylinder diameter is 3’ 3 (1 m.), and the stroke is 5’ 10” (1800 mm.); the piston
working at 30 revolutions per min. runs at an average-speed of 5 10 (1.8 m.) per second.

The double acting steam-pump is driven from the prolongation of the piston-rod; its diam.
is 14“ (360 mm.) and its stroke 3’ 3“ (1 m.). The working-capacity of the pump is stated to be
a little over 8000 gallons (630 cbm.) per hour.

The engine frame is bolted, as before to the cylinder and to the crank-shaft pedestals.

The eccentric is strengthened by rods as shewn in fig. 1 (Plate 23) in order to prevent
its bending.

The fly-wheel, is 7% (180 mm.) on the face, and has its rim and eight arms bolted to-
gether. The air- and feed-pumps are arranged below the engine-room floor, and are driven by an
oscillating beam from the piston cross-head.

The governor, Farcot’s patent, is driven by bevel-gearing from the crank-shaft, and is furnished
with counterweight and water-brake.

17. The Automatic Variable Expansion-gear of Messrs. Cail & Co.
of Paris.

We have represented this valve-mechanism on Plate 24, as the last, working with Corliss-
valves and trip-gear, and may also observe that is was exhibited at the Paris International Exhibi-
tion by Messrs. Cail & Co. of Paris.

The principle of the external valve-gear, may be referred to the III and IV Corliss-valve-
gear, whereas the Spencer-mechanism, may have been emulated in the trip-gear.

Similar to the Corliss-arrangement, the four valves receive their travel from a peculiarly formed
wrist-plate, fitted to the cylinder-centre and driven by one eccentric.

The constructive details of the trip-gear may be pronounced to be new, as will be seen on
referring to fig. 4 and 5 (Plate 24) which show the trip-gear out of gear and drawn to an enlarged
scale. It will be seen, that the motion rod E is connected with the crank-lever LL,, which fits
Joose on the valve-spindle, or on the prolonged boss of the intermediate cam K. The latter is
Xeyed fast on the valve-spindle F, and is constantly pulled to the right, by the dash-pot piston
xod P; a protruding steel-plate 0, is partly let in its circumference, behind which the trigger N
~with its protruding steel-catch o, assisted by the spring S may fall into gear, when the crank

dever LL, is in its extreme position. The noise of the tripping into gear, is deadened by the
<ushion plate i. Assuming the trip-mechanism to be moving in gear, then the regulator-lever R
will approach more and more towards perpendicularity, causing the cam r to get nearer to the
circumference of the cam K; provided contact takes place and this movement of the crank-lever LL,
3s prolonged, then the steel-catch n is pushed out of gear from o, and the action of the spring in the dash-
pot closes the inlet valves, as it is connected with the latter, by the rod P, and the segment K.

The symmetrical transmission of the governor-motion on the trip-gear, is not obtained by
toothed segments in this valve-gear, but by a simple combination of levers. The construction of

<the inlet-valves offers no new feature; alone the exhaust-valve, shows a different form, claiming the
advantage of reducing the effects of back-pressure. With this object in view, the cross-section of
the Corliss-valve, is made similar to that of an ordinary cock.

Each dash-pot, carries an indicator, which shows at a glance, the degree of expansion, at
which the engine is working. A governor, adopted and constructed by a number of French engi-
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b. Messrs. Edward P. Allis & Co. of Milwaukee.

This American Engineering firm has constructed engines fitted with various arrangements of
rocking valve-gears; two of these the reader will find illustrated on our Plate XII. The first of
these, represented by our fig. 1 and 2, is furnished with one simple rocking-valve, placed on the top
of the cylinder, in the valve-chest H. It is worked, as an ordinary slide-valve, from an eccentric rod
and from a valve-spindle lever L, which is made longer than the eccentricity given to the eccentric.
The ‘cut-off’ is effected, by an automatic expansion-gear, furnished with a throttle-valve ¥, placed
above the cylinder and connected with the governor. The latter is mounted on a spindle m, running
parallel to the crank-shaft and carried by the throttle-valve cover; the governor U is cased in a
cylindrical box, attached to one end of this spindle. The governor is driven by chain-wheel gearing
nn,, making as many revolutions as the crank-shaft; it is fitted with expansion-cone O after Meyer's
well known governor-type, so that the valve-rod » is pushed down sooner or later, thus effecting
the shutting-off of the steam.

The diameter of the cylinder of this engine is 16" (406 mm.), its stroke is 2 (610 mm.),
and as the number of revolutions is put down at 125 per min. we obtain the very high piston
speed of 8';’ (2.54 m.) per sec. The connecting-rod is 5.3 times the crank-disc radius, and the fly-
wheel’s diameter is 12’ (3680 mm.). Two belt-pulleys of 6/ 4“ (1960 mm.) diam. and 17Y;" (450 mm.)
on the face, are mounted on each side of the flywheel, for transmitting the engine power by belting.

For larger engines, the forementioned firm, does not merely use one valve, but applies two
separate valves HH, as inlet-valves, while piston- or flat slide-valves S, are made to serve for the
exhaust; our fig. 3 and 4 (Plate XII) refer to this arrangement. The motions of the inlet and exhaust
valves are also rendered independent of each other, by the application of two eccentrics. The two
eccentric-rods CC, are connected to a slide-link A4, suspended about its centre to the oscillating
lever Z. In order to secure a variable cut-off, the motion-rod B working the inlet-valves, may be
hung from different centres on the link A4, and according to its setting, the degree of expansion
may be varied, though remaining fixed until re-set. This cut-off arrangement is therefore not auto-
matic. The governor is placed over the cylinder, and is made to control an ordinary throttle-valve,
The exhaust-valve S, is worked from the link 4, by the motion-rod B, and the intermediate lever L,.

The diameter of the cylinder and its piston-stroke are stated at 1/ 11%,” (609.5 mm.) and
4’ (1219 mm.) respectively.

c. Charles E. Emery, of New-York.

An additional example of a large engine working with simple Rocking-valve gear is furnished
by the Compound engine used for driving the Rolling-mills of the Phenix Iron and Steel works. We
reproduce a rough sketch of this engine on our Plate XII fig. 5 and 6.

It is of the overhead engine type, and accordingly the large cylinder is bolted to the top
of the pyramidal frame, whilst the high-pressure cylinder, is carried on four columns securely bolted
to the first named cylinder and to the engine-frame as well. As the piston-rod of the small cylinder
is formed by the prolongation of the piston-rod of the other cylinder, two stuffing-boxes were
required between the cylinders; for this reasom, the top cylinder had to be arranged at some distance
off the bottom cylinder, which arrangement renders the stuffing-boxes readily accessible.

The cylinder steam-supply is effected by a rocking valve of the Corliss pattern, fitted to
each cylinder; the lower valve, is driven direct from two eccentrics, and drives the top valve by
link-gear. It is evident, that under these circumstances, the valve-spindle levers are fitted precisely
alike. The steam of the high-pressure cylinder is conducted into the low-pressure cylinder, by two
symmetrical steam-pipes. The main steam-pipe is fitted with a regulating-valve D worked by hand,
and between this valve and the steam-chest another double-seated valve V is also mounted, under
the control of the governor.
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More recently Mr. Davey has also designed another modification of his engine most in-
geniously arranged so as greatly to reduce the distance between the cylinders while maintaining the
long stroke and balanced pump rods. We illustrate this design in fig. 118 an engine which Messrs.
Hathorn & Davey are making for the Chiltern Hills Water Company. The special feature of
the arrangement, is that the piston rods are not directly connected by links to the ends of the
rocking lever, but only indirectly by means of the well-known form of parallel motion shown. 'In
this way the piston rods come much closer together than the ends of the lever, which is double,
to allow them to pass downwards. This arrangement has the great advantage, of course that it
renders this vertical inverted type of engine us suitable for deep well pumps as for low-lift pumps,
like those at Chiswick. For the reasons already mentioned, the rocking lever—and of course also
the rest of the linkwork — may he very light, and all the pins and joints are perfectly accessible.
The Chiltern Hill engine has cylinders 15" and 30" in diameter and 5’ stroke, and is fitted with
a separate expansion valve for the higl;-pressure cylinder in the way already described. The pumps
(bucket type) are 13” in diameter. The engine has a surface condenser, the water being passed
through it on its way from the pumps to the reservoir.

The annexed wood-cut fig. 119 affords a perspective view of the external valve-gear of
the Chiswick Engines, though the preceding description will render further elucidation on our
part unnecessary. :

e. Weise & Monski, of Halle a. 8.

Referring to our Plate 25, fig. 1 —3, the engine there represented as constructed by Messrs.
Weise & Monski of Halle a. S. is exceedingly simple in its construction, being arranged with rocking-
valve and fixed expansion. Our drawings are sufficiently explicit, to render further comment as to
the valve-construction, unnecessary. The eccentricity of the link-crank working the valve, is 5"
(131 mm.); it is set to a lead angle of 38°% and as its inner and outer lap are respectively ',
and %" (3 mm. and 20 mm.), steam is cut-off at about 3, stroke (0.63). The width of the cylinder
inlet and exhaust-passages is #,* (18 mm.) and 1%,” (45 mm.); their length = 7“ (180 mm.).

Cylinder bore = 8Y,” (220 mm.): stroke = 11%,” (300 mm.): piston 3" >< 1,“
(90 >< 35 mm.): crank-pin = 2" > 1%“ (50 >< 3)H mm.): connecting-rod = 2' 2%,“ (686 mm.)
or about 4%, times the length of the crank.

A wedge fastens the link-crank to the cast-iron crank.

The bed-plate carries two pedestals, the bearing surfaces of each being 6%" >< 37"
(165 >< 100 mm.). The eccentric driving the feed-pump, is placed between. The flywheel is
mounted behind the second-pedestal and is 4%, (120 mm.) on the face and 5’ 2 (1570 mm.)
in diameter.

- N. Fland & A. Cohendet of Paris.

The Compound-engines, exhibited by Messrs. H. Flaud & A. Cohendet, at the Paris Inter-
national Exhibition, shewed an original arrangement of the cylinders. We illustrate this engine on
Plate 25, fig. 4 and 5, whence it will be seen that the two single acting cylinders, are placed one
within the other. The engines are worked from a single rocking-valve, worked by an eccentric.
With the downward stroke of the inner cylinder piston, this valve passes steam into the high-
pressure cylinder through the port ¢, whilst simultaneously, the exhaust steam from the outer
cylinder is led through the passage ¢ into the cavity of the valve, whence it passes into the
channel a leading through a chamber into the condenser. As the cranks are set at 180° to each
other, the movement of the valve must be sufficiently rapid, to ensure the closing of the inlet-
port e at about half stroke (of the inner cylinder) — vide fig. 4 — in order that the exhaust-port,
a may be shut in proper time, and so that due communication may be established, between the

steam-ways e and a at the commencement of the downward stroke of the outer cylinder.
TUhbland-Tolhausen, Corliss-engines. 12
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The action of the steam is consequently as follows: The steam from the boiler, enters the
high-pressure cylinder forcing its piston down; the cut-off for this cylinder, subsequently takes place
at about half-stroke, and the steam is allowed to expand during the remainder of the stroke.
After this, it passes into the outer cylinder, where the expansive working is continued; ultimately
the steam escapes through the lower engine-chamber into the condenser or into the atmosphere.

Prior to entering the valve chest G, the steam is made to pass a cylindrical throttle-valve
which is under governor-control.

The bores of the two cylinders are 9%,” (250 mm.) and 19%,” (500 mm.); the stroke is 9%,"
(240 mm.) and working at 500 revolutions per min. the engine is said to indicate 50 IP.

The engine resembles the now well-known Brotherhood type, and consists of three main
parts, namely: the bed carrying the treble.bent crank-shaft running in stuffing-boxes, the sides of the
low-pressure cylinder, and the cover of the outer cylinder, with which the high-pressure cylinder
is also cast. The steam-passages could be kept short, because the valve-chest is bolted to the
cylinder-cover.

As will be seen on referring to fig. 4 and 5 (Plate 25), the pistons are kept steam-tight
by packing-rings; thus the high-pressure piston and the external circumference of the outer piston
are packed in the usual manner, by these piston-rings being let into them, The inner circumference
of the low-pressure piston, differs however in this respect; for the rings are here let into the outer
surface of the inner cylinder, and on its inner ring, the piston is fitted with a trunk, sliding steam-
tight, against the last-mentioned packing rings.

g. Daniel Adamson, Dukinfield, near Manchester,

The quadruple action engines illustrated on Plate XIII, were constructed by Mr. Daniel
Adamson for driving a cotton mill having 48096 spindles, with all the requisite preparation. They
are driven by steam produced from two steam boilers, of the double-flued Lancashire type, each

30 feet long by 7 feet diameter, having two flues each, 2 feet 10 inches outside diameter, and
: by five conical tubes welded solid into the flue rings. The blow-off pressure of safety valves
yAixed at 110 lbs. per square inch.
It will be observed, that two steam-cylinders are fixed upon one bed-plate, a piston-rod pass-
ing throngh each, coupled to cross-head and parallel motion and forward by connecting rod to crank
pin in the usual way, and this system of applying the power from No. 3 and 4 cylinders is re-
peated, so that No. 1 and 2 constitute one engine, and No. 3 and 4 the other, the balance cranks
being fixed at right angles, which causes a somewhat unscientific action between No. 2 and 3 cy-
linders; but this, in cotton mill engines, is said to ensure uniformity of motion, which, on the work
done, more than compensates for the irregularity of steam action between No. 2 and 3 cylinders.
To modify such undesirable application, a steam receiver is fixed between the cylinders under the
floor of the engine room. Advantage is taken of this receiver, to superheat the steam, the heating
medidm being high-pressure steam at full boiler pressure, having a temperature of about 344 degs.
Fahrenheit, maintained in a steam jacket, surrounding the exhaust receiver.

The interior vessel of this intermediate receiver is crossed by comical pipes welded solid
into an inner cylinder; these pipes reduce the area of receiver, but proportionately increase the super-
heating surface. The high-pressure steam filling the jacketed casing, passes through the conical tubes,
with the farther object of breaking up the current of exhaust steam, as it passes onward from No. 2
#o No. 3 cylinder. This superheating receiver is adopted with a view not only to prevent condensation,
but to take advantage of the law of expansion of gases, by increasing the temperature.

The exhaust-pipe, between No. 3 and 4 cylinders is again jacketed, and steam superheating
adopted as before described, No. 4 cylinder being further coupled by exhaust to condenser, as shown.

The vertical air-pump is worked by a rocking shaft, actuated by a lever coupled to crosshead pm, by
12%
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The engine, exhibited at the Paris International Exhibition, of which we give drawings on
Plate 24, figs. 6—10 was a model made to test the principle, and though of a small size, the
correctness of the system, has been thereby fully substantiated. ‘

The cylinder is 3“ diameter with a 6“ stroke; it is cast with one end in, which serves
to secure it to the end of the bed, and also to form a stuffing-box for the piston-rod. This stuffing-
box is of novel comstruction, being composed of 36 punched brass washers, pressed into a bored
hole, every sixth washer having a hole in it, a quarter of an inch larger than the piston-rod, so
as to form a condensing chamber for the steam. By the aid of these chambers and the very
long stuffing-box used, the escape of steam is effectually prevented. An auxiliary stuffing-box
of the ordinary type, was provided in case of any leakage of steam, but it was not found necessary
to Wk it. . '

The piston is two inches thick and contains six hard brass expanding rings. The guide
. for the piston rod head, is cast all in one with the bed, and is bored out to the same diameter as
the cylinder; the piston-rod head is made as a light cylindrical tube of cast iron, having the piston-
rod secured to it, by two fine thread nuts. It also has a taper take-up joint for the conmecting
rod. The crank shaft bearings are both cast upon the bed.

Both the steam and exhaust valves are of the simple rocking type, the steam valves being
worked, by specially constructed cams described further on, and the exhaust by an eccentric on the
crank shaft. Light wrought iron tubes are used instead of solid rods for working the valves, on
sccount of the quickmess of the cut-off; the engine running three hundred revolutions per minute,
cutting off the steam in the ninetieth part of a second.

The cam, which works the two steam valves, is keyed upon the crank shaft, face to face
with the cam which controls the cut-off. The cut-off is varied by the cam being twisted, round to
different positions, in relation to the fixed admission cam. This twisting of the cam is effected by
the governor drawing a socket, which works upon a spiral key on the shaft, through the céntre of
the cam. The socket slides through the cam on a feather, parallel to the axis of the crank shaft,
the feather serving to connect the cam to the socket. The spiral key-way in the shaft, is of such
a pitch, as to allow the governor, to be capable of regulating the admission of steam, from seven-
eighths to about one-fourteenth of the stroke.

The speed of the engine, can be altered to a nicety whilst running by means of a shifting
fuleram on the governor-stand, worked by a screw and small hand-wheel. By this arrangement, the
engine may be made to commence to cut-off at one tenth or any of the intervening points down
to seven eighths of the stroke, or the engine may be started with a heavy load on and full steam,
the fulcrum being then run back again, to where the desired speed is maintained.

Fig. 6 (Plate 24) is a horizontal section through the cylinder, though otherwise repre-
senting a side elevation; Fig. 7 is a plan; Fig. 8 is a part section of crank gear and governor:
Fig. 9 is a cross section through cylinder showing valves; Fig. 10 shows the steam and cut-off cams.

The same letters refer to the same parts on all the views.

The two admission valves are shown at the top (fig. 6), while the two exhaust valves are
represented at the bottom of the cylinders. The first named valves, are worked by valve rods, which
are attached to the top of cam levers, having flanged runners kept against the cams, by a coiled
spring (see fig. 6). It will be observed, that as the cam runners, are placed diametrically opposite
one another as regards the crank shaft, the admission valves are the reverse of one another. The
opening of the valves is therefore performed by the spring, while the closing of the valves is effected
directly by the cams, and always at a definite point, fixed by the governor.

Fig. 8 illustrates the socket, which is drawn through the cut-off cam b by the action of the
governor, along the spiral key-way in the crank-shaft. The cut-off cam, cannot follow the lateral
movement of the socket along the shaft, the two cams being always kept together by the flanged
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fine pitch. This operation, which may be performed by merely removing the side door without
breaking any joint, only takes four minutes to accomplish, when the engine may be started again
and will run noiselessly.
The following table gives some of the main dimensions of the smaller sizes of one and two
cylinder OQutridge-engines.
Single-cylinder engines.

Nominal horse-power . . . e 2 4 6 ‘8
Indicated horse-power, with 65 lbs bonler pressure .. . 6 12 18 24
Diameter of eylinder . . . . . . . . . . . . . . 6% TY” 9 11¥
Length of stroke . . . . . . . . . . . . . . . 3% 44" 6" 6Y“
Double-cylinder engines.
Nominal horse-power . . . Y- 6 10
Indicated horse-power, at 65 lbs borler pressure e ... . 12 18 30
Diameter of cylinders . . . . . . . . . . . . . . . . 6% T 9
Length of stroke . . . . 3y, 4y b

Amongst the latest mprovements brought to bear on the Outndge Box-engine, may be
mentioned, the use of one broad packing ring in place of the three Ramsbottom packing rings,
formerly used. An improved method of set-screw for adjusting the crank-brasses, has also been
introduced; by this method a long set-screw is used, which is put in at the back of the crank-
brasses, and is held securely by a lock nut on the interior of the rolling end of the sector. Lastly
a different method of supporting the sectors has also been lately introduced.

3. Engines working with two pistons and balanced Rocking-valves.

Type: P. Hlubek of Vienna.

The modern engine-type designed by Mr. P. Hlubek, Managing Engineer of the Machine and
Waggon-works Co. Lim. of Simmering near Vienna, also works with rocking valve-gear, and is
moreover fitted, with such an ingenious mechamsm permitting a very exact automatic range of
expansion, as to entitle it to a place amongst engines working with self-acting variable cut-offs.

It is not asserting too much, in affirming that this valve-gear as well as the entire arrange-
ment of the engine displays much that is new; our Plate 26 will confirm this assertion. The
novelty of this valve-gear, lies chiefly in the original arrangement of the admission and exhaust
of the steam, taking place in one valve, as well as in the use of cam-discs peculiarly placed under
the control of the governor.

"The longitudinal section fig. 4 and transverse sections fig. 6 on Plate 26 show that the
interior of the valves are longitudinally divided into two separate steam-tight chambers, the one (€)
of which is for the admission and the other (@) for the exhaust-steam. The first named is furnished
with open seatings, for allowing the steam to pass from the lateral steam-channel — vide fig. 4. —
The alternate gliding of the longitudinal slots of the chambers ¢ and a over the cylinder-ports,
effect the distribution of the steam. The lower slot of the chamber ¢ is for balancing purposes,
whilst the corresponding slot of the compartment ¢ communicates with the exhaust passage. The
packing of the valve-seating is effected longitudinally by cast iron rings pressed against their
sides by disc and springs; whilst radially a steam-tight contact is obtained by a wedge of longi-
tudinal traverse, which is pressed by springs against two checks, thus forcing out the latter. The
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a very short time. They can be run at a high velocity, without danger or injury. By a simple
arrangement, the whole of the bearings can be thoroughly lubricated; but should this be neglected,
they will run for many hours without injury.

The internal working of these engines will be understood from our sectional views, figs. 137
to 143, the first of which, shows a sectional elevation of one of these reversing engines with double
cylinders; in fig. 138 we have the transverse section of the cylinder, whilst fig. 139 represents
sectional plan through line AB. The form of the end of the cylinder piston with the cover removed
is shown in fig. 140, and the face and back of the reversing valve are drawn respectively in figs. 141
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Fig. 141 and 148,

and 142. The action of the steam upon the piston will be understood from fig. 143, showing the
piston in the three positions, answering to full stroke in, half-stroke, and to full stroke out. In
the first of these positions, the steam is entering the top portion of the steam cylinder by the left-
hand valve; at half-stroke, the admission is still going on, while at full stroke out, the exhaust has
commenced, which relieves the steam through the left-hand valve into the trunk, whence it passes
into a feed-water heater under the cylinder. The reversing action, actuated by turning the handle,
shown at the top of cylinder in fig. 137, places the passage of the right-hand valves in communi-
cation with the cylinder top, and so reverses the piston motion; the direction of motion of the
engine is thus determined by the slide-valve used.
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The exhaust-valves do not differ, from the description afforded by ﬁg: 144. The travels of
the working-edge of the inlet- and exhaust-valves in relation to the piston-stroke are graphically
shewn in figs. 148 and 149, and the excellent distribution of the steam due to the proper fixing of
the cam-disc form, is at once apparent from these outlines.

The inlet-valve (fig. 148) has already fully cleared the port at 0.14 stroke, and attained
at g, its extreme position, which is identical with the one indicated by VII in fig. 147. In order
to be on the safe-side, for reasons already explained, the latest cut-off is denoted by g, for if automatic
disengagement had not taken place, the valve would gradually return, according to the dotted
curve g ,hik, which is however inadmissable, as the steam would only then shut-off at ¢ during
the next stroke. While the bolt is describing the curve klk,, the valve is stationary, and only
resumes its motion at k. In conclusion, attention may further be drawn, to the slight lap of the
inlet- and exhaust-valves.
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VOL. I
B. Engines working with Slide-valves, with and without Trip-gears,

1. Engines fitted with Double Slide-valves.
1. Valve-gears arranged with short Valve-boxes and long Steam-passages.

a. H. Ochwadt, Engineer of Louisenthal.

Considering the predominating application of the ordinary flat slide-valve, it is a matter
of little surprise, that practical men have shewn a decided preference to this well known type.
Hence numerous attempts have been made to modify it, so that it might embody all the working condi-
tions of Automatic Variable Expansion-gears. This practical activity has brought to light, a variety
of constructions, in which we sometimes meet with the re-introduction of the ordinary double slide-
valve (Meyer, Farcot and Breval amongst others), fitted with trip-gears, whilst at other times, we
come across new and exceedingly ingenious combinations, which may be pronounced in no way in-
ferior to the original Corliss valve-gears, but, as in fact presenting, many advantages over them.

The ordinary dou- Fig. 150.
ble slide-valve gears, cer-
tainly share the defect of
having long steam- ports
when no lengthening out of
the valve is adopted,asinthe
valve-gears of Allcock, Gal-
loway & Ransome, etc. This
valve-gear, naturally is still
more perfect, where sepa-
rate slides are used, that is
to say, where the inlet and
exhaust valves are separa-
ted from each other, and
arranged on the top and
bottom of the steam-cylin-

r-

der, somewhat similar to NEoS K (03

the Corliss valve- gears. j:‘EF__'_-}__:-fi—:--._ & = e

We then obtain four sepa- t | [ '
rate valves. We shall have ® - @ —?

occasion, to revert to the
latter type later om, al- Fig. 151.
lowing the double slide- '
valve gears to receive at-
tention first.

The annexed woodcuts Fig. 150 and Fig. 151, represent a double slide-valve designed by
H. Ochwadt of Louisenthal, near Saarbriicken. It is specially adapted to High-speed Engines
such as Marine or Locomotive-engines, and its chief characteristic consists in its working up to
any degree of expansion or cut-off, without requiring any expansion-eccentric.

With Engines fitted with reversing gear, the main slide G is moved by the valve spindle

F either by the use of a loose or of two fixed eccentrics. Our illustrations presume, that the
Uhland-Tolhausen, Corliss-cngines, 16



































































Proportion of steam cylinder to air-pump. .. .. .. .. 13t L
Diameter of fly-wheel. .. . C e aw ee .. .. left. 9in.
Width of fly-wheel. .. .. .. ce +- .. 256im.

The width of the fly-wheel, is divided by a ﬂange throughout its periphery and drives two
belts. The working of the belts is very true. The engine reflects as much credit on the executive
skill of the workshops at St. Maurice, as on the ingenuity and care displayed by M. Fourlinnie
in the study and direction of his work.

The elevation and plan of this Engine may be found illustrated in “The Engineer” issues,
dated 17th and 24t May 1878, whence the foregoing description has been borrowed.

s. Ransome, Sims & Head, Ipswich.

The Engineering Firm of Messrs. Ransome, Sims & Head of Ipswich, also construct a
Variable Expansion gear, which the annexed Figs. 167—169, shew in plan, as well as in side and end
elevations as attached to a Portable Engine.

The apparatus consists of two small eccentrics, 4 and B, fixed on the crank shaft C, and
furnished with straps, D, and rods, F, fitted in the usual manner: the extreme ends of each pair
of rods are connected together by a solid link, F, to the middle part of which, — between the
ends of the ecoentric rods,—is attached the rod of the cut-off valve; and through this hollow block
the solid links are capable of sliding vertically. The weigh shaft, H, the arms, I, and supporting
rod, J, form connection between the links and governor, K, which is on the Porter principle.
The action of the whole is as follows:—The eccentrics, A, —the rods of which are attached to the
lower ends of the links,—are fixed at such an angle in relation to the crank as to effect an early
cut-off whilst the eccentrics, B, attached to the top of the links, are set so as to allow a late
suppression of the steam. When the load on the engine is diminished or increased, the governor
instantly begins to operate, and continues to revolve above or below its normal speed, until, by
the rise or falling of its arms and balls, it shifts the links, and brings the adjustable valves more
or less under the influence of the early or late cut-off eccentrics, thus regulating the supply of
steam to the altered load, until the engine again makes its proper number of revolutions per
minute; slides and governor are quite independent, one of the other, and the steam is always cnt
off in the cylinder at a fixed point, irrespective of any change which may take place whilst the
engine is at work. When the load on the engine is diminished or taken off entirely, the same
quantity of steam is admitted into the cylinder; but its ingress is checked by the a.ctlon of the
throttle valve.

By the action of the patent automatic governor, the exact quantity of steam is admitted
into the cylinder, in the ratio required by the load on the engine, the induction port closing
immediately the requisite amount of steam (required by the engine when it is performing a certain
duty) has entered the cylinder.

The slide-valve is shewn in plan and section in Figs. 170 and 171. Side-view and Plan
of double eccentrics, are appended in Figs. 172, and 173, with a view of explaining the method
adopted, by the last mentioned firm, for adjusting the expansion-eccentric.

The slide-valves consist of one large 3-ported valve, which has a fixed travel over the
whole lengths of the ports, and a second small grid-iron valve, which regulates the admission of
steam into the cylinder, and cuts it off at any desired point of the stroke, up to about one
half. The large slide, which has a lead of 3/, inch, and a lap of about ¥/, inch, is moved
by the inner eccentric, A, which is fixed to a disc on the crank - shaft; the small or cut-off
slide is connected to the outside eccentric, B, which is loose on the shaft and kept in position by
a bolt fixed to the inner sheave, and sliding in a slot in the outer sheave. When the load on
the engine is increased or diminished, and it is required to admit the proper amount of steam
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the piston rod, and we also shew the large and small ends of the conneocting-rod in Figs. 175
and 176.

Figs. 170 and 171,
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The usual way of fixing the cross-head o the piston-rod, is by keying it on the rod
which is slightly tapered at the end; but in this plam, no compensation can be made, fox: the

Uhland-Tolhausen, Corlins-engines. 19
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is out off. With the succeeding stroke, the main-slide G travels gradually to the left, and then
returns . again to its ventral position. To accomplish this reciprocating motion, a single eccentrio
is used, which is comnected tnrough the eccentric rod B to an oscillating lever 4 arranged at the
oylinder-side. The oscillations of this lever, may be varied, by setting the set-sorew C accordingly.
This lever gives motion to the trigger-bracket KE, arranged to slide on the rods KK,. The last-
mentioned bracket forms the swing-centres of two triggers NN, the steel nibs nn, of which, gear into
the catch-plates oo, fitted on the valve spindle lever LL, owing to the pressure of the springs ss,
foroing down the other arms of these tnggers These rods KK, are much reduced in diameter at
their ends — vide kk, — and a piston is fitted loose on each of these ends, though steam is
always pushing the piston & in the direction of the inscribed arrow. The main-slides are worked
by wheel and rack motions — vide f Fig. 3 — off the external levers LL1 — vide Fig. 1 —, and
the bottom ends of the latter, have a square-opemng to receive a pin i, let into and protrudmg
out of the rods KK,. ‘

- To describe the working of this arrangement, we may conveniently - aga.m eonfine our
attention to the right-hand mechanism| and assume the trigger-bracket to move in the direction
of the inscribed arrow. As the trigger & is in gear, the lever L, rod K, as well as the piston
and valve, are moved contrary to the stéam pressure in the dash-pot.

At a oertain point, the vertical bolt r always resting on the trigger N will be hfted by
the latter against the wedge-formed bracket MM, which though able to move horizontally under
governor-control, is otherwise rigid. It is apparent, that the continued travel of the bracket F
and the unyielding action of the bracket MAf,, will disengage the trip-connection between n and o,
when the pressure of the steam against the piston in the dash-pot O will rapidly force back the
rod K and with it the lever I and consequently also the main-glide G; it will be observed that as
an air-cushion forms in the dash-pot against the steam-pressure, the severity of this return motion .
is thereby deadened. As soon as the trigger-bracket, has resumed its middle position it becomes
its duty to move the main-slide to the left, and for this purpose, the rods XK, have each a second
pin zz, let into them, which works in long slots of the trigger bracket; these pins are so set that
they may slide freely in these slots during exactly onme half of the stroke of these parts, when
the return takes place; but these pins zz, are dragged by the trigger-bracket E whep the port ¢ is required
to exhaust into a. Thus in our Fig. 1 (Plate XXII) with the assumed travel of the trigger-
bracket EE,, it would drag the pin z,, whereas the trigger NV, would remain in gear whilst the
corresponding piston of the dash-pot O, would remain stationary, on account of its being also loosely
mounted on the rod K.

[. Sturgeon’s Automatic Expansion-gear.

This arrangement, also works with only one slide, and one short valve chest. It cer-
tainly does not belong to the valve-group under discussion, yet the desire before expressed, not to
admit too many sub -divisions in this work, ocoupled with its similar function, of regulating the
ingress of steam to the cylinder, may allow us to treat this and the following valve gear arrange-
ments under the present category.

The: High-speed Air-compressing Engme of Mr. Sturgeon, offers a valve-gear, which
adjusts with a remarkable nicety and simplicity, the supply of steam to the driving cylinder,
according as the pressure of the compressed air in the receiver falls below or above the desired pres-
sure, also eventually antomatically stopping the Engine when a certain exoessive pressure has been
obtained. ‘We give in Figs. 218 and 219 side-elevation and part plan section of this Air-compressing
Engine, simultaneously shewing -the automatic cut-off gear above alluded to. We shall confine our
attention to the latter, as the other machine parts do not, at present, concern us. This regulating
arrangement is: effected in the following manner: An eccentric %, placed on the shaft d, acts on a
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II. Engines working with four Slide-valves.

1. With valve-gear, arranged at side of cylinder.

. a. Friedrich Wannieck of Briinn.
Type: Wannieck & Koéppner.

The first Slide-valve gear of Wannieck & Képpner, which we discussed, as ﬁtted with
double-shdes, has been further improved by the adoption of the quadruple valve :m-angement shewn
in our Fig. 220.

In the former design, the main - valve regulated the ingress of steam to the oyhnder, but
this function, we find now transferred to the expansion valve, so that similar to the Corliss-gear
type we may here speak of both inlet and exhaust valves. The entire travel of the inlet valves
GG, and exhaust-valves HH, — shewn on an enlarged scale in Fig. 221 — are équal to each other
because they are worked from a single eccentric J; the extent of travel is indicated by ae.im
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‘Fig. 2%0. Fig, 221.

Fig. 220. According to the posltlon represented by our woodcuts, the crank K is on lts dead
centre a and with the eccentric E set to the advance-angle J, the latter has already per-
formed the travel ac. Similarly, the valves are in the corresponding positions, the inlet- valve G
allowing the ingress of steam through port ¢, and the exhaust-valve F, simultaneously placing the
port n; in communication with the exhaust passage o,. Owing to the trip-gear arrangement, described
lower down, the inlet valve G remains in its position e. On the other hand the exhaust-valve H
takes part in the oscillating motion, without however having any effect.

On Plates 33 and 34 we show this valve-gear attached to a pair of Engines. Fig. 1
Plate 33) shews elevation, Fig. 2 plan of one of these engines, whereas in Figs. 3 and 4 we have
plan and end-view of the coupled-engines. Plate 34 explains all the constructive features of the
entire construction. The difference between the present and the forementioned type, will be seen
to consist in the expansion valve no longer sliding on the back of the inlet valve, but in its
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having an independent seating of its own. Consequently, the valve required, is merely made flat
instead of the former D-slide shape, shewn in our Fig. 208. It is true that this arrangement,
somewhat enlargens the clearance spaces, alone the sliding of the slides on each other is obviated;
such valve-sliding is specially detrimental in cases, where the travel of each varies, because then
aneven wear occurs, which eventually occasions steam-leakage. Moreover the exhaust-valve in
:he present arrangement, is made rather smaller than the former main-slide was.

The dash-pots too, show a considerable modification, inasmuch as we find, the principal
f the VIth Corliss-valve gear®*) re-introduced, whereby the vacuum formed behind a portion of
he dash-pot piston is utilised, for the rapid shutting off, of the inlet-valves. The larger area, of
vhat we may term the differential dash-pot piston — vide Figs. 1 and 2 Plate 34 —, draws in air
it the beginning of its stroke, which air becomes compressed, during the rapid return-stroke of the
siston due to the vacuum formed behind its small end. In this manner, the compressed air acts as
wn air-cushion; its efficacy may be regulated by a suitable air-valve, and to prevent concussion at
the termination of the stroke, the small piston has a leather washer inserted.

The disengagement - gear, has on the whole, received no alteration. Some of its main
positions are drawn in Fig.222. The extreme position of the trigger — position I — indicates the
play required, in order to effect the timely
getting into gear, whereby we should ob-
serve, that the whole distance travelled by
the’ fall of the trigger only amounts to
about Y in. (3 mm.). In position II, the
valve is at half its travel, whilst in posi-
tions III—V the trigger has been turned
by the governor; this corresponds to dis-
engagement, the inscribed numerical values,
referring to the piston-travels accomplished.

The form of the trigger with its
steel catch-plates screwed on, and the in-
dia-rubber liner, preventing jarring when en-
gagement takes place, may be seen from
Fig. 9 (Plate 34).

Owing to the inlet and exhaust
valves being worked by the same eccen-
tric (set with an eccentricity 1 in. (26 mm.)
and a lead angle of about 20¢ the range
of automatic cut-off lies between 0.0 and 0.32 of the piston-stroke. Should the release of the trip-gear not
take place, the connection between the two valve-spindles remains intact, and the admission of steam con-
tinues up to 0.92 stroke. The valves are so set, that just at the opening of the inlet-valves, the exhaust
valves are closed by Y, in. (2 mm.) lap; the lineal lead of the inlet valve equals %4 in. (5 mm.)
that of the exhaust valve with a negative lap of /4 in. (2 mm.) equals 4" (11 mm.).

It was under these conditions that the diagrams herewith drawn in Figs. 223 and 224, were
obtained for the inlet and exhaust valves respectively. If the two be compared together, the
negative and positive laps of the valves will be seen from the position marked with SM — i. e.
slide- midway. — The double shaded portion of the diagramm, indicates the range of auto-
matic cut-off.

The pair of Engines already alluded to, had 12Y, in. (316 mm.) cylinder-diameter, and
2/7#(790mm.) stroke. Running at 54 revolutions per min. the mean piston speed calculates itself

'R

1
SM 00 a1ty
Fig. 298.

*) See pg. 20 and 21.
Uhland-Tolhansen, Corliss-cngines, 23
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at 4 f. 7 in. /1.4 m.) per sec. The steam supply and exhaust pipes being respectively 3Y/,* and
4%,% 192 mm. and 118 mm.) in. diameter, they each stand in the ratios of 1/;,., and ¥, to the
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cylinder - cross-area. The steam-port
is 7/, in. > 107" (22 >< 276 mm)

"~ and the exhaust-port 1 in. > 107,

in. (25 < 276 mm.); they each
correspond therefore to 1/,th. and
1 ,.sth- of the cylinder cross-area.
The construction of the piston
will be seen from Fig. 2 (Plate 34)
Fastened in the usual way to the
piston rod (2 in. = 49 mm. diam),
a steam-tight contact is obtained by
open cast rings, two of which are exter-
nally placed side by side, whilst a third
broad ring is placed underneath them,
and pressed outwards by four steel
springs. The Corliss cross-head, slides
in double slides. The connecting-rod,
five crank-lengths long, and about
3 in. (72 mm.) diam. at its centre, has

1 closed ends. The cross-head pin is3%,"

and 2V/,in.diam.(86 >< 59 mm.); thecrank
pin is 4 in. long (99 mm.) and 3 in.
(72mm.)diam. The crank-shaft bearing,
both horizontally and vertically ad-
justable, is of 5 in. {125 mm.) bore
and 9'%,, in. (250 mm.) width. Be
tween each engine, the fly-wheel, 11ft.
5“ (3470 mm.) in. diam. is mounted,
midway on the crank shaft; the
diameter of the latter is 77/,% (200 mm.)
The rim of the fly-wheel, 13V, i

(335 mm.) is furnished with five rope

races. The Porter- governor, drive

by belting at 95 revs. per min. b

a collar-slide of 3 in. (78 mm.) eor-

responding to 1Y, in. (33 mm.) travl

of the releasing bolt. We may sdly
that the resulting shocks from disn~—
gagement are taken up by an oil-bnke
and do not react on the governor, 8®
that the entire work, devolving onthe

! latter, consists in moving the relessing

bolt, to and fro.
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b. Prager Maschinenbau Aectiengesellschaft of Prague.
Type: Iwan Dautsenbersg.

At the Vienna International Exhibition, the Prague Machine-Works Co. Lim., — formerly
Mesars. Ruston & Co. — exhibited a Horizontal Engine fitted with a valve-gear mechanism, patented
by Iwan Dautzenberg. On account of the peculiar arrangement of its four valves, and the absence
of any springs whatever, this machine was discussed and favorably criticized in many Engineering
journals, and as it is thus more or less generally known, we have confined our illustration to the
sketch shewn on Plate XXII in Figs. 4 and 5.

Two double -slide chests are arranged at the side of the cylinder; the upper part of the
former is taken up by the main-slides G'G,, whereas the expansion-valves //1I, are fitted in
the lower portion. These valves are rigidly con- MVYNED I
nected, through the rods ff, with the oscillating cast porenabidk . ot et
iron lever 4, attached by lever C to the eccentric
rod B; by the alternate motion thus imparted to the
exhaust valves HH,, the exhaust ports — shewn dotted
— are opened and shut in turns, though they are
never allowed to cover the steam-ports ee,. Conse-
quently, the pressure of the steam in the eylinder
will always be exerted on the exhaust-valves 111,
The work of supplying and cutting off the steam,
to and from the cylinder, devolves entirely on the
main-valves GG,. They are also worked from the
lever A through the intervention of a suitable trip-
gear. To prevent any throttling of the fresh steam
during the gradual opening of the valve — assume
for an example the valve (; — it can pass by the
. edge 1 or the edge 2 through the valve-space.

On a cross-piece ¥ attached to the lever A, are
firmly fixed the catch-plates oo,, which, with each ex-
treme position of the lever, gear on to the trigger-rods
NN, simply coupled to the valve-spindles #'/',. Thus
full steam-pressure is exerted on these thickened
spindles, of 11, in. (40 mm ) diameter, in contrary di-
rection to the port-opening valve motion. For the
variable disengagement of this trip-gear, a frame M
supports the trigger rods NV}, and hangs on inclined
surfaces rr, on the governor rod. The trigger-rods are N
thus kept in a certain position by the governor, L
answering to their being in or out of gear, with the Fig. 285,
lever A. When disengaged, the steam-pressure on the cross-area of the valve rod, will shut
. off steam, violent concussions being avoided, by the intervention of the dash-pot piston Q in the

dash-pot O.

Similar to the simple Corliss-engine, only one eccentric is used, and consequently the range
of automatic cut-off is limited up to about 04 stroke according to the size of the lead-angle. We
should observe, that a special advantage claimed for this valve - gear, is that the main-valves be-
come balanced, immediately the port begins to open.

The positions of the trip-gear at disengagement periods, are graphically represented in our

Fig. 225. Position I, corresponds to disengagement ensuing at 0.0 stroke, and so on as per in-
99 ¥
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small dimensions, so reducing friction to a minimum. The admission valves, independent of each
other are under the direct control of the governor.

As the valve-spindles are made of larger diameter in the stuffing-boxes, the pressure of
the steam has a tendency of forcing them outwards — to the right in our drawing —; these
~valve-spindles are connected with an ordinary dash-pot pistun Q at the opposite end of the valve-
<hest. The square end of the valve-spindle fitted with a common steel catch-plate o, is taken up
by a guide 7, and within the fork of an eccentric 3, which is also guided in 7. The movable
trigger N is arranged over the straight moving part E of the eccentric rod, and its horizontal
arm is fitted with a steel nib n, which gears into o with the extreme position of the trigger.
A rod L connects the vertical arm of the trigger NV with one arm of the hell-cranked lever rr,;
the swing centre of the latter is a stud /£ of the governor-lever A/ and the other arm r of this
bell-cranked lever, is connected with the head of the eccentric rod B by the rod L

Variable cut-off is obtained by a shifting of the oscillatiug centre /¢ of the bell-crank
lever rr,, the cut-off ensuing later, when R is shifted to the left, in the moving direction of the
eccentric rod, and vice versa. The centre /¢ is fixed on the bell-crank lever MLV, which receives
its motion direct from the governor collar slide, the movements of the latter being steadied by
the cataract cylinder s. The steam-pressure exerted on the swelled ends of the valve-spindles #
effects the closing of the steam-ports. If, from some cause or other, the valve-plate should not
olose rapidly, then the valve-spindle F is nevertheless taken back by a pin : sliding freely in a
slot of the eccentric rod £, so closing the valve.

The patentees of this valve gear Mr. C. J. Galloway and Mr. J. A. Beckwith) describe
their arrangement in the following words: ,The high-pressure cylinder has separate induction ports
each governed by a slide. Each of the slide rods £ and E, has its end fitted to work in guides
T and within the fork of a crank or eccentric rod which is also guided in 7. On each slide
rod head is fixed a plate of steel o and o,, and on each of the spindle rods is mounted a bell-
crank trigger lever N and N,, one arm of which has a steel plate » fixed upon it, so that when
the edge of the plate n engages with that of o the movement of the crank or eccentric rod to-
wards the left, causes the slide rod to move also towards the left along with it. The slide rods
are made with swells, fitted to work as plungers through packing at the e¢nd of the slide jacket,
so that the pressure of the steam within the jacket tends to push the slides towards the right,
and thus if either of the trigger levers N or N, be moved so as to disengage its plate n or =,
from the plate o or o; on the slide rod, the slide rod so disengaged will be forced by the steam
pressure towards the right, and the slide attached to it, will cluse the port. Also, when the crank
or eccentric rod retreats, towards the right, the steam pressure, acting on the plunger swell causes
the slide rod to follow it, the plates n and o or n, and o, still remaining engaged with each other.
Pins z working in slotted holes, in the slide rod heads, limit their movements relatively to those
of the crank or eccentric rods. The trigger levers NV and N, are connected by adjustable rods Z
and Z, passing through sliding sockets and having exterior collars with other bell-crank levers »
and r,, which are worked by the cranks or eccentrics on the main shaft, that move the crank or
eccentrio rods. The bell-crank levers rry, are pivotted on a stud & on the vertical arm of a
counterbalanced lever M which is worked by the governor, the movements thereof being steadied
by a dash pot or cataract cylinder S. From this construction it follows, that supposing the lever
M to be stationary at a certain part of each stroke of the engine, as determined by the position
of the fulcrum R, the bell-crank levers rr,, are moved, so that by acting on the collars of the rods
L, L,, they move the triggers so as to disengage the edges of the plates n and o and »; and o,
and thereby to leave the slides free to be moved back by the steam pressure acting on the
plungers FF, and to close the admission ports, thus effecting a rapid cut off of the steam supply
to the cylinder. When, owing to increase or decrease of the engine-speed, the lever M is moved
by the governor so as to remove the fulcrum X of the lever rry, towards the right or left, as the
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mmeasures 100 ft. 8 in. long, 36 in. wide and weighs about 800 lbs. The prolonged piston rod
of the low-pressure cylinder drives the horizontal air-pump, which is 11 in. in bore, and arranged
inside the condenser-casting. As the entire apparatus, is placed above the floor-line, all the valves
can be readily seen to. :

The characteristic features of this Engine may be summarised as follows: Cylinders side
by side with pistons nearly at opposite ends at the same moment; steam-passages reduced be-
tween the two cylinders to the shortest possible dimensions; valves on the plain flat principle,
without exhaust cavity.

A perspective view of a similar Engine - construction is given in our Fig. 226 with this
difference that it is not fitted with Galloway & Beckwith's expansion-gear, but nevertheless the
steam admission-valve is so arranged, as to be in direct communication with the governor, cutting
off automatically and instantaneously. It is of the same power and dimensions as the preceding,
and the Engine is provided with a special motion for stopping automatically, in the event of any
accident occurring to the governor-wheels.

The consumption of fuel in these Engines, when working in oconnection with Galloway
Boilers and suitable Condensers, is stated not to exceed 2 lbs of coal per indicated horse-power

per hour.

2. With Inlet-valves, arranged at side and Exhaust-valves fitted on top of the Steam-eylinder.

a. C. H. Brown & Co., of Fitchburg (U. S. A.).

At the Centennial-Exhibition, great regard was paid to an Engine constructed by Messrs.
C. H. Brown & Co. of Fitchburg, for reason of its facile and elegant design, its simple valve-gear
and its capital working commanding general attention. This Engine, we illustrate on Plate 36,
Figs. 1—4.

It is apparent, that the plain flat inlet and exhaust slides are separated, the former, G,
being arranged at the side of, while the emission valves // are placed underneath the cylinder;
the travel of the inlet valves is therefore in a vertical plane,
whilst that of the exhaust-valvés runs horizontal, as shewn
in our Fig. 227.

Motion to the inlet and exhaust valves G and # is
imparted by two distinct mechanisms mounted on the gear-
shaft. In our sketch we assumed the piston to be at its
stroke-end, and consequently the inlet-valves G' have begun
to open steam-passages 7, whilst the exhaust valve I/ remains
stationary in its position a. The inlet valves receive their
wertical travel from a weigh-shaft w which is made to revolve e
at equal speeds with the crank-shaft — vide Fig. 2 Plate 36—. ‘

The end of the trigger N with fast swing-centre f, is made o o e i -
to catch the steel projecting nib o arranged in a slot of ; ‘é'
the valve spindle F. The cccentric A continues to lift up | o ©

the trigger &V, which similarly lifts the valve-spindle /"and slide ¢/ _

till disengagement ensues; this occurs when the trip ois pushed .../~ oy

out of gear of the trigger N. The moment disengagement takes

Pplace, ocours the valve G will fall rapidly, partly owing to its Fig. 221.

own weight and partly owing to the steam-pressure acting on the swelled valve-spindle F.
This falling motion, corresponds to a shutting off of the steam-ports; in its drop, the valve-
spindle F is suitably air-cushioned by the dash-pot .

































184
was 55 1bs., and with a 20 in. oylinder diameter and a 3’ 6" stroke, the emgine was runming at
60 revolutions per min. It may be here observed, that a long range of heating pipes
throngh which the exhaust steam is passed, somewhat accounts for the back-pressure indicated
by this diagram.

c. Jonathan Edge & Co. late of the Tipping Irenworks, Bolton.

The late Firm of Messrs. Jonathan Edge & Co. patented the Quadruple slide arrange-
ment illustrated on our Plate XX (Figs. 1 and 3).

Bevel gear transmits rotary motion from the ersnk-rod on to the lay-shaft w which in its
turn gives by mitre-gear, similar rotary motion to the shafts v and v,; the first of the latter
works the inlet-valves, the exhaust valves being worked by v,.

The inlet-valve spindle F is fixed to a slide 7, which is moved backwards and forwards
by a cam n, in such a manner that the amti-friction rollers rr, are always in contact with this
cam. The shaft v driven by the tooth-gear 7 to IV, owing to the elliptic wheel II is made to
rotate quicker at the opening of the port than when the latter is open. In addition, the shaft o
receives an axial thrust under control of the governor, through the link-work of the latter playing
on the fast collar m. Owing to the form given to the cam =, a variable return-travel of the
inlet-valve is secured.

The lower shaft v, receives its motion through the mitre-wheels V to VIII from the lay-
shaft w, and it revolves at one uniform speed, without any axial slide. The exhaust-valve spindle
F, is also fixed to a saddle 7, and similarly worked by cam and roller gear p, o, in such a
manner a8 to ensure a quick opening #nd shutting-off of the exhaust ports, at the commencement
and at the end of the stroke, whilst securing a full open passage during the intermediate piston-
positions. To secure a small travel of the valves, the grid-iron type is again used.

d. Buffaud Fréres, Engineers of Lyons.

The disengagement-portion of the Automatic Expansion mechanism, introduced by Mesars.
Buffaud Fréres, Engineers of Lyons, is exactly alike to the Corliss-valve-gear of Messrs. Béde &
Farcot, (resp. Lebrun) which we have already described in these pages; for this reason we merely
illustrate their Engine in perspective in Figs. 240 and 241.

The lay-shaft running parallel to the engine-centre-line is caused to rotate by mitre gear
off the crank-shaft, and it transmits in its turn, its rotary movement on to two vertical spindles
by worm and wheel-gear; the latter are fitted with cams at their ends, the uppermost of which
drive the inlet-valves, whilst the bottom pair work the exhaust-valves. The reciprocating move-
ment of the valve-spindles is obtained by attaching the latter to a slide placed in contaot with
these cams. As in the Bdde & Farcot gear, so in the present arrangement, a trip-gear is intro-
duced which works precisely alike.

The govethor is fixed at the side of the cylinder, and works by suitable link-combination
the disengagement gear.

The rapid shut-off of the inlet valves is effected by a spiral spring, which simultaneously
acts 4s a cushion. The external valve-gear is enclosed' in a casing which protects it from dust
and dirt, and also forms an oil-receptacle.

The engine-bed rests with its front-part and its end — i. e. under crank-shaft and cylinder
— on the floor, allowing a convenient setting of the air and feed-pumps between.
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The steer-shaft is placed along the side of the engine, and is made to revolve at equal
speed with the crank-shaft. By the use of four eccentrics keyed on this steer-shaft, each of which
work a valve, the travel of the inlet-valves is rendered independent of the exhaust-valve. All the
ports are made grid-fashion, and are each 13/, (30 mm.) wide, the length of the inlet and exhaust
ports being respectively 3Y“ and 31/,” (80 and 90 mm.). :

As may be seen from the annexed Figs. 244—246, the top end of the eccentric-rod B ar-
ticulates an equal armed lever kk,. The arm k, is connected by means of a short link e with
a steel piston p, which slides horizontally in a bracket 7. The latter is also connected with the
dash-pot piston Q, and also forms the carriage for the lever kk;.

Fig. 244, Fig. 5.

Fig. 246.

The steel-piston p takes up the thin end f of the valve-spindle ¥, which is swelled to 2 in
(50 mm.) where it fits in the valve-chest, so that the pressure of the steam may have a oconstat
tendenoy of forcing the valve-spindle outwards. The magnitude of this thrust is limited by the.
metal dash-pot piston screwed on the valve-spindle, and furnished with a felt-liner. In this ex-
treme position of the valve-spindle f, its steel-catch o, arrives behind a steel-bolt nn, which aided
by a spring in the chamber s can move parallel to the valve-spindle. When the eccentrio B
causes the piston p to move against the steam-pressure, the bolt nn ilnparts the same: motion to
the valve-spindle, and as a consequence-the valve is similarly drawn over and opens the' inlet-ports.
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k. Cail, Halot & Co., Engineers of BrMh.

This Engineering Firm was represented at the Paris International Exhibition of 1878, by
one of their 60 HP Engines, the cylinder portion of which we represent in different views
oun our Plate XXVI.

The lay-shaft is here arranged at the side of the cylinder, and carried in two bearings.
It is driven by a pair of equal bevel wheels off the ocrank-shaft. Fig. 8 shews the arrangement
of the inlet-valve. The cam C revolving with the lay-shaft works a slide-block £ — Fig. 5 —
guided by the rail J. The latter oscillates round the axis B, and as a pin n is let in the head
D of the valve-spindle, it causes its upper end to transfer the motion of the cam C on to the
inlet-valve G. The return of the latter, with which expansion begins, takes place when the cam
glides off the slide-block £. As may be inferred, to effect variable expansion, the latter has
merely to slide in its guide rail J; this is done through the governor, off the expansion-rod R.
The quick return of the valve ensues through steam-pressure, the buffer piston O acting for
cushioning purposes. Should the stuffing boxes have been too tightly packed, the springs S work-
ing on the valve-spindles, effect their return-motion.

The exhaust valves H are also worked from the lay-shaft A. Their outer end has a crank
N (Figs. 2 and 4) which causes the spindle w to oscillate owing to the intermediate link 7. and
lever V. The lever X, fitted on the lower end of the spindle w, is connected with the exhaust
valve rods by two guide links Y. As each of these valves is only required to work during each
stroke, — i. e. only during half its oscillation — they have to be arranged unsymmetrically to
each other.

Figs. 250 and 251.

This “American” engine has a cylinder diameter of 153 in. (400 mm.) and a stroke of
381/, in. (980 mm). The steam is admitted sideways into the cylinder-jacket. The engine trunk-
frame is cast hollow in one piece with the crank-shaft pedestal. The crank-shaft bearings are
6%,* (170 mm.) bore and 10/, in. (270 mm) wide; they are arranged in three parts.

The counecting rod, nearly five times as long as the wrought-iron crank is forked at
its butt-end, and has an open strap-end. The diameter of the flywheel is 12ft. 9V, in. (3900 mm.),
and 12%, in. (325 mm.) on the face.

l. Artige & Co., Engineers of Paris.

The Engine exhibited by Messrs. Artige & Co., at the Paris International Exhibition
of 1878, is drawn on our Plate 42.

The characteristic feature of this construction, consists in the arrangement of the valves
in the cylinder-covers, so as to reduce the clearance spaces to a minimum. But as the exhaust-
valves are obliged to be placed inside the cylinder, so necessitating larger clearance-spaces, the
Piston has lugs cast on each side, which coincide exactly with the openings of the exhaust-valves.
The four valves receive tlLeir motion from the lay-shaft A which revolves at equal speed with
the crank-shaft. The sbaft has a cast-iron sleeve b, on which the exhaust-valve eccentrics C C,
ire keyed. The inlet-valves are worked by cams B B, which though rotating with the shaft,
POS8sess an axial sliding motion brought about by a cotter passing through a slot in the sleeve
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and let into the spindle a. If during the rotation, the spindle a follows an axial thrust, then this
horizontal motion is also transferred to the cams. The latter are of the usual shape, so as to
effect variable cut-offs with horizontal travels. The governor brings about this longitudinal sliding,
inasmuch as its collar is connected with a disc R, which it causes to oscillate. The horizontal
travel of this disc, is utilised for shifting the spindle a.

The valve-spindles pass out of the valve-chests without stuffing-box appendage, through
a long sleeve. A steam-tight packing is secured by a number of elastic rings, placed in circular
grooves in the swelled portion of the valve-spindles. The valve-spindles JJ, are each furnished
with a roller, which under the action of a small spiral spring and of the steam-pressure is con-
stantly pressed against the cams. On account of the two inlet-valve spindles at each cylinder-
end being in a vertical plane, a small intermediate rod had to be arranged between the eccentrio-
rod D and the exhaust-valve spindle F'; this intermediate rod, carries two lever arms E one of
which drives the eccentric-rod, whilst the other works the valve spindle.

Cutting-off at 1/ ,th stroke, and with a steam- pressure of 75 lbs. the Engine is said to
develope 40 HP. Its cylinder-diameter is 171/, in. (440 mm.) and its stroke 34 in. (860 mm.); the
mean piston-speed, with crank running at 50 revolutions per min. caloulates itself at 4 ft. 8 in.
(143 m.) per sec. The steam is supplied from the cylinder-side into the steam-jacket, whence it
passes direct into the valve-chest is shewn in Fig. 8 in section.

The a.u‘-pump is arranged under the floor-line behind the cylinder,. and it is driven from
the cross-head pin by link and lever. The pipe leading to the condenser is fitted with a two-
way cock for allowing the spent steam to rush into the atmosphere when the engine is not work-
ing on the condensing principle. The feed pump is arranged on a separate bed and is driven off
the crank-shaft by an eccentric.

The modern idea of overhanging cylinder is not introduced in this constructive example,

as the cylinder is made to rest on the engine bed. The guide-bars formJa cylindrical casting,
also carried by the engine bed.
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C. Engines working with Lift- or Beat-valves.

I. Valve-gears arranged without Trip-gears.

1. Engines, fitted with simple Lift-valves, working without Expansion-gears.

a. The Wilhelmshiitte Machine and Iron-Foundry Co. Lim. mnear Sprottau.

In their original arrangement, beat-valve gears belonged exclusively to the Mining In-
dustries; for it was with the slow running Winding and Pumping Engines that lift-valves were
first substituted in place of the then used Newcomen cocks. It was reserved to a later generation
of Engineers, to generalise the adaptation of beat-valve-gears to Steam-motors in general. It would
carry us too far, were we to attempt to describe the primitive winding and pumping engine ar-
rangements, which in many cases were constructed by the miners themselves. But in order to fa-
cilitate the study of our modern lift valve-geared Engines, we have included the latest beat valve-

gears, belonging to the simpler class
of machines simultaneously paying
Special regard to Winding and Blow-
ng Engines.

A chief characteristic of
louble-goting lift valve-geared En-
gmes, consists in the distribution of
the ateam to the cylinder being ne-
Gssarily accomplished by four se-
Parate valves. Naturally the arrange-
Dent of the latter may be modified

! ag great a number of ways, as the Corliss or

Fig. 253.

Slide-valve gears permit. The old types disposes

?f the four valves and of the shut-off valve, in battery-order at the side of the horizontal cylinder;
I the more modern arrangement the Corliss principle has been imitated, and accordingly the
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inlet-valves are arranged on the top-side, whilst the exhaust-valves are placed at the bottom side
of the cylinder. Nevertheless steam-engines of this class, may be found working with all the
valves arranged either above or below the cylinder.

Engines, coupled in pairs, with the cranks set at right angles to each other, have been
mostly used for modern Winding- engines, in order to overcome -all difficulty in starting at any
position of the crank. It is perhaps superfluous to observe, that all Winding-engines should be
fitted with a reversing-gear, enabling the Engine to be reversed at will, according to the asoént
or descent of the cages.

It is one of these simple Winding-engine valve-gears, which we represent in our Figs. 252
and 253, and which is constructed by the Wilhelmshiitte Machine and Iron-Foundry Co. near
Sprottau.

At the side of the cylinder five valves are arranged, the central one of which is the stop-
valve V regulated by hand; the two adjacent valves GG, are the inlet-valves, whereas the outer
pair HH, are the exhaust valves. Owing to all the four valves being worked from one eccentric,
the latter is set at an angle of 90° to the crank. ‘

The stem F of each valve is worked from a lever L or L, according as these stems refer
to the inlet or exhaust valves. The valve-stems are lifted by tappets oo, fitted on a spindle w placed
between the valves. As these tappets are symmetrically arranged in regard to the spindle, the rocking
or oscillating motion of the spindle causes the valves to be alternately lifted off their seatings. The
two spindles w, work with equal angles of oscillation, since their levers K K are each connected
together by a rod D. One end of the connecting rod C can be adjusted or linked up in the sweep A.
The latter swivels on a centre-pin, and is worked from an eccentric-rod B. The reversing of the
engine is effected, by removing the slide-block of the connecting-rod C from one end of the link
A to the other; whereas the regulating of the engine-speed is effected by the throttle-valve. Steam
is supplied to the cylinder, during almost the entire stroke, without expansion or compression, and
for this reason the total expansion of the steam-volume due to the clearance space, may be looked
upon as a loss. These Winding. engines are therefore mostly confined to Collieries, where eco-
nomy in the consumption of fuel is of little moment.

5. American Blowing Engines.

With the increasing sizes of blast furnaces, and the more extensive use of compressed air
for mining machinery and underground ventilation, the construction of large Blowing Engines is
acquiring more and more importance. The annexed illustration — Fig. 254 — representing a
Blowing Engine constructed by the J. P. Morris Company of Philadelphia offers a very fair
example of the modern advance made in this mechanical speciality, as the following description
shews:

It was sought in the design of this engine, to maintain the whole arrangement, in as com-
pact a space as possible, without in any way sacrificing easy accessibility to all the engine-parts.
Great care was paid to the due proportioning of all the mechanical details, so that the Blowing
engine should perform the work allotted to it in a satisfactory manner: thus though the engine was
to work at a regular pressure of 10 lbs. per sq. in., it was built strong enough to throw off 131/,1bs
pressure to the square inch. If we bear in mind, that at the beginning of the present decade, the
largest Blowing engine in the world, only supplied blast at a pressure of 4 lbs. per sq. in. fo
four furnaces, we note the advance which has been made in the last ten years in raising blast
pressures. '

- The highest blast pressures are those carried in the anthracite furnaces, some of the large
ones in America being blown at ten lbs, and though opinion varies as to the best pressures
certain it is that very high pillars of blast, cause great and irregular strains on the engine, heno
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regularity of action are concerned, air-driving machinery should not be equally advantageously
worked at the same speeds as the ordinary Steam-engine, where 500, 600 and even 1000 feet per
min. is nothing unusual. On the other hand, air-compressing machinery is seldom run at greater
speeds than 150 ft. whilst the piston speeds of the two last mentioned Blowing-engine arrange-
ments are respectively 267 ft. and 400 ft. per min.

This slow piston speed is in a great measure due to the defective construction of the inlet
valves of air compressors, inasmuch as the opening of these valves is more or less dependent on
the vacoum formed in these air-cylinders; thus, if the air piston moves too rapidly, only an im-
perfect vacuum is formed in the air-cylinder, which causes the working of the inlet valves to work
very irregularly and as a further consequence each piston stroke does not throw off its full effect,
inasmuch as the full quantity of air cannot enter into the air-cylinder, and be utilised. The
lengthening of strokes and enlargening of the air-cylinder diameter necessitates larger constructions, more
metal and workmanship, consequently entails a heavier prime cost. A marked advance upon previous Air-
compressing machinery, which has resulted in the construction shewn by our Figs. 218 and 219*) and
which like the last arrangement, is equally adapted to Bessemer Blowing purposes, is Mr. Sturgeon’s
application of air-cylinder stuffing-box inlet-valves, which are opened and closed, absolutely and
mechanically by the piston-rod, without their being dependent on any vacuum formed in the cy-
linder. This arrangement has already become so generally known by the various reviews con-
tributed by the writer of these lines to the leading English Engineering journals, that it does not
appear necessary to reproduce these, except in the following details:

As we have said before, the chief innovation in Mr. Sturgeon's Air-compressor is in the

construction of his valves, and to explain their action, we must refer the reader to Fig. 256, showing
the cover of the air-cylinder in section. By
describing one of these covers, both are ex-
plained, inasmuch as the two covers are na-
turally similar to each other, in every respect.
The air enters through the centre of the cover,
its pasgage i being regulated by the frictional
gland A round the cylinder piston. By the
motion of the latter, this gland is carried
forward and backward, at one movement,
opening the inlet valve to its full extent, whilst
with the return stroke the valve becomes
closed by being immediately pushed up to its
seating by the return motion of the piston.
The travel of this valve is further regulated
by the stop, ¢ clearly shown in Fig. 256.

The advantages that are claimed for
this construction of valve are: that the opening
of the inlet valve is totally independent of
the vacuum formed in the air-cylinder, inas-
much as they solely owe their action to the
driven piston, which can be relied upon, either

with slow or high speeds: secondly, the com-

pressed air left in the clearance space and the

valve passages at each end of the stroke, L

which in other types of engines of this sort, proves a direct loss of power to the machine, is in
the present instance turned to advantage, inasmuch as it prevents the valve opening until

*) see piflé& and 165.

aR®
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lines very nearly coincide with each other, thereby showing that each stroke of the piston
of the air-compressor performs its full amount of work quite independently of the high or low
speed at which the machine may be working. Taking Fig. 262, a to 4 is the inlet or admission
line, the atmospheric line being shown by b ¢; the compression line is represented from & to d,
and the delivery line from d to ¢. The commencement of the return stroke, where the air left in
the clearance space is being expanded back again to its original pressure, to the opening of the
inlet valve is shown from e back to a. The amount of expansion caused by the heating of the
compressed air and consequent loss of power may be estimated from Fig. 261 by the difference
between the dotted line, which represents the theoretical compression curve, and the actual com-
pression line shown in full. Strictly speaking, the actual loss of power is less than this difference

shows, inasmuch as some of the heat evolved is taken up by the water, with which the boiler is
subsequently fed.

2. Engines fitted with simple Lift-valves working with Expansion-gear.

A. Controlled by hand.

a. The “Cllnische Maschinenbaun-Actlen-Gesellschaft”, Bayenthal near Cologne o/R.

The drawings Figs. 1—4 (Plate XXVII) of the Lift-valve gear constructed by the Cologne
Machine-works Co. Lim. of Bayenthal, shew, that following the example of the Wilhelmshiitte,
the valves are again arranged in a row. The middle is taken up by a throttle valve V placed
under governor control; next follow the inlet-valves, G G, and the exhaust-valves H H, are placed
outside the latter. The external valve gear differs, however from the Wilhelmshiitte type.

The lay-shaft 4 is placed parallel to the piston, and driven by bevel-gear off the crank

shaft. Cams f keyed on a sleeve of this lay-shaft, effect the lift and fall of the valves, by

crank-levers LL,, — Fig. 2 — having their short arms L fitting in slots of the valve spindles
F, whilst their longer arm extremities L, furnished with small rollers, glide on the cam-surfaces.
The packing preventing the easy fall of the valve spindle the spindles are each weighted
at their top ends, by weights P. The peculiar design of the cams is shewn in Fig. 4.
As this Engine works under fixed expansion only rendered variable by hand, the inlet valves
have each several cams D which may singly be brought into gear at different times at the will
of the enginetenter. The gliding of the roller on to the cams corresponding to the opening of
the valve, always takes place at one and the same position (y) of the crank. The line X denotes
the dead-centre of the crank, consequently the angle included between these two lines X and Y
is the lead-angle. According to the desired degree of expansion, the roller may be made to glide
off its cam at 1/ th, 3/,ths 1/, or 8iths of the piston-stroke. Both sets of cams are connected
together by a sleeve, so that the shdmg into gear of the different cams on the shaft A 'may be
effected by the hand lever shewn.

The cam-discs K K, working the exhaust-valves are keyed direct on the lay-shaft A, and
when the inlet cams are set to work, their sleeve is rendered immoveable by a set-screw.

b. Frledrich Wilhelmshiitte, Mulheim on the Ruhr.
c. F. W. Kdttgen, Engineer of Barmen.
Type: Schlink,

As the Winding engine Valve-gear constructed by the Friedrich Wilhelmshiitte of Miilheim,
is exactly the same, as the one adopted by F. W. Kottgen of Barmen, we shall discuss these
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screw-nuts, which are either moved by the eccentrio-rod B, or by the handle J. The valves are
closed by the spring S suspended from the lever M. The latter oscillating centre is on the slide-
block E, whilst its other extremity fits in a slot of the support C.

Ds

Fig. 209,

e. . Sigl, of Vienna.

On Plate XXVIII we shew the cylinder-arrangement of the Engine working the Rope-
haulage Track used on the Leopoldsberg near Vienna. It was constructed by G. Sigl of Vienna,
who places all the four valves on the top of the cylinder in such a manner that inlet and ex-
haust valves are behind each other.

The external valve-gear is extremely simple, inasmuch as the forward and reversing motions
of tbe eccentric-rod B is obtained by Gooch's link-gear. The lever A attached to the rod B gives
motion to the lay-shaft W placed across the cylinder, and carrying four peculiarly formed levers
DD, EE,. Each of the levers DD, presses during its downward movement on a double-lever LL,,
so forcing down the corresponding inlet-valve spindle and effecting ingress of steam to the cy-
linder. The other levers E E,, when rising lift the levers K K,, which are connected with exhaust
spindles HH,. A spiral spring S contributes to the safe and sure dropping of the valves.

The out-off is rendered variable by hand, shifting the slide-block working in the link.

B. Controlled by the Governor (automatic).

a. The Prague Machine-works Co. Lim.

The “Prager Maschinenbau-Actien-Gesellschaft” has introduced the lift-valve gear shewn
on our Plate XXVII (Figs. 7—8) for Winding engine purposes. Where single-cages are raised
and lowered, and are not courterbalanced by the double-cage system, it is evident, that the load
thrown on the engine, varies owing to the weight of rope paid in and out; again the different
loads raised, both in the single and double cage-systems, give off variable loads, and this induced
Mr. Carl Tokei to design the special Automatic lift-valve gear represented on Plate XXVII
(Figs. 7 and 8), for this class of Engines.

The arrangement of the inlet G G, and exhaust-valves H H, is alike the preceding example,
and this similarity also applies to the cranked levers LI, and the cams D) K,; the latter are
keyed on a sleeve B sliding horizontally on the lay-shaft A revolving at equal speed with the
crank. The sleeve B may be shifted by hand through the reversing lever T, which is fixed to
the transverse shaft W; in this manner the grade of expansion and the reversing moments may
be varied.

But as the cams, formed to correspond to the requirements of varying loads, are placed
under the control of the governor, automatic cut-offs are secured.
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It will be noticed the sleeve B, carries a small toothed wheel # with broad teeth, which
by gearing into the toothed wheel z, drives the shaft v. The latter is furnished with a thread,
on which the nut M works secured to the quadrant Z oscillating loosely round the shaft. W.

The action of this gear is as follows: At the commencement of winding, the reversing lever
N is set in the dotted position X, which answers to the forward engine-movement, and to the
latest cut-off. As a consequence the lever is moved in the direction of the inscribed arrow, so
shifting the sleeve B along with its cam-discs. The lever thus approaches more and more its
middle position, so diminishing the valve steam-opening. If the lever is placed in position Z, the
engine is brought to a standstill. By pushing the lever towards the Y position, the engine-motion
becomes reversed.

This valve-gear thus possesses the advantage of automatic cut-offs, though the engine may
be set to work in certain cases without expansion by placing the lever in extreme position;
simultaneously the reversing action, as well as the grade of expansion, may be regulated by hand.

* This valve-gear, was shewn applied to a pair of Winding-engines exhibited at the Vienna
Exhibition of 1873, to wind a load of 1Y/, ton (1250 kilog.) from a depth of 416 yds (380 m.)
at a speed of from 16—23 ft. (5—7 mm.) per min. The diam. of cylinder was 19%, in. (500 mm.),
its stroke 35", in. (900 mm.), and to attain the forementioned speed its cranks were run at 36 re-
volutions per min. ' .

b. 'llaschinenban-Aetlen-Gesellschaft, — late Klett & Co. — of Nilrnberg.

This Engineering Firm, has now constructed about 450 Engines of various sizes, since it
was established (about 1840). Amongst these, figure a large number of single and coupled engines
working with lift-valve gears, furnished either with or without condensers, in sizes varying from
15 up to 300 HP. :

The general arrangement of a 75 HP Horizontal Condensing engine built by this firm is
represented on Plate 44, whilst the constructive details of the cylinder and its valve-gear are
drawn on Plate 45.

The cylinder has two valve-chests bolted to its side, each of which contains one -inlet-
and one exhaust-valve; the inlet-valve is placed inwardly whilst the exhaust-valves are arranged
outwardly, somewhat below the former. The inner cavity of these valve chests is made to dis-
charge into a rectangular passage, 25/, in. > 83/, in. cross-section, whence the steam passes into
the cylinder. Both valve-chests are in direct double communjcation with each other, partly owing
to the pipe supplying the fresh steam from the cylinder-jacket to the right and left inlet-valves,
and partly owing to the larger exhaust-pipe placed under the former, which takes the steam from
the exhaust-valves into the condenser. Each valve-chest cover, takes in the two valve spindles
which are worked up and down by suitable mechanism. A horizontal lay-shaft, supported on four
bearings, runs at the side of the cylinder at equal speed with the crank-shaft, and it is driven by
a pair of bevel-wheels, one of which is furnished with wooden cogs. One of the lay-shaft sup-
porting bearings is placed close up to the crank-shaft, another is arranged to the governor-stand,
apd the remaining bearings are attached to the valve-chests separately. On each side of the
latter, the lay-shaft carries case-hardened steel-cams, different in form. The cam placed opposite
the inlet-valve is shewn in Fig. 7, the one opposite the exhaust-valve, is represented in Fig. 8
To obtain a uniform distribution of the steam, owing to the incqual piston travels, the cams for
each cylinder side had to be made different; thus the full-lined outlines correspond to the crank-
side, the dotted outlines refer on the other hand to the condenser-side. Fig. 9 shews how a ateel
finger o of a cranked-lever NK is made to slide on the surface of one of these cams, which forcess
it to move forward and backward, when the lay-shaft is revolving. We may infer from thi3ms
drawing, that the valve-spindle F grasped by the forked end of the lever-arm K is moved up armmt
down, which alternate motion corresponds to the opening and shutting of the valve.



207 : .

The two cams, formed as shewn in Fig. 8, are keyed fast on the lay-shaft, consequently
the opening and shutting of the exhaust valve will remain constant. It is otherwise with the
inlet-cams represented in Fig. 7; these are connected together on a loose sleeve drawn on the
lay shaft — vide Fig. 2 — and having a longitudinal slide on key and groove. The adopted
form of these cams ensures the retreating of the steel point o always at one and the same time,
so that the valve opens with a constant lead, whereas its advance is retarded or hastened, ac-
cording to the amount of slide given to the sleeve; thus variable cut-off is also obtained by the
shifting of the cams. This is effected by the governor, inasmuch as the aleeve is grasped by a
forked-lever connected by link combination with the governor-collar as shewn in Fig. 1. The
dash-pots in connection with the valve-stdles are supported on brackets, cast with the valve-
chesta; the dropping of the valves is facilitated by spring-pressure.

The cylinder-diameter and stroke amount to 1 ft. 8 in. (500 mm.) and 2 ft. 114, in.
(900 mm.) respectively; running at 54 revolutions per min. we obtain a mean piston-speed of 5 ft.
4 in. (1.62 m.) per sec. The steam- plpe entering the steam-jacket is of 4%/, in. (120 mm.) diam.
or ¥,,th puton-a.rea. the jacket is cast in one with the Oyhnder. The exhaust-pipe 6%/, in. (160 mm.)
diam. is 4/,.,th part of the pmton-a.rea

The pmton, cast hollow is constructed as shewn in Figs. 2 and 3. The prolonged pxston-rod
reduced to 2 in, (50 mm.) diam. drives the air-pump direct; the piston of the latter is 8!/, in.
210 mm) diam. and its stroke is 35, in. (900 m m.), so placing its capacity to that of the steam:
cylinder in the proportlon of 1:5.6.

The engine- trunk, is cast in one piece with the crank shaft pedestal; its slides are 7 in.
(180 mm.) wide. The connectmg-rod is wedged into the wrought-iron slide-blook, the lower gliding
surface of which is made adjustable by bolt and cottar. As the cross-head pin, 6%/, >< 3 in.
(170 X< 75 mm.) is securely lodged in the block, the butt-end of the connecting rod is forked.
The latter is lengthened to five crank-lengths.

The crank-shaft 8%, in. (220 mm.) diam. is supported in bearings 13 in. (330 mm.) wide;
reduced to 7 in. (180 mm.) diam. it has a collar between the main-pedeatal and crank, which is
partly let in to the latter.

Engines up to 17, in. (440 mm.) cylinder-diam. are furnished wnth planed fly-wheels for
belt-driving; but for larger sizes this Engineering-firm uses toothed flywheels. The fly-wheel in
the present example is 16 ft. (4.9 m.) diam. with teeth 103/, in, (370 mm.) long. Its boss fits on
the crank-shaft swelled to 10in. (250 mm.), and it is secured by two extra tings forced on the crank-
shaft; the rim is cast inhalves, so that the three arms belonging to each wheel-casting are secured to
the wheel boss by three screw-bolts, whilst the rim is pieced by flanged plates securely wedged-up.

The feedwater-heater is placed below and at the side of the oylinder and of the air-pump, as
shewn in Figs. 6 and 7 (Plate 44). It consists of a cylinder 21%, in. (560 mm.) diam. and 8 ft.
10 in. (2.7 m.) long, which is traversed by a number of 2!/, in. (65 mm.) wrought iron tubes.
The circulating of steam and water is obtained by allowing the feed water to pass through the
pipes, which are enveloped in steam, so that the latter gives off a portion of its heat to the feed-
water. The pipe-service between coylinder and heater is furnished with a shut-off valve, and a
three-way ocock inserted in the steam-pipe leading from the heater to the condenser, enables the
machine to be worked either on the condensing or the non-condensing principle, though in both
cases the spent steam is utilised to heat the feed-water. :

Any water or condensed steam which may accumulate either in the jacket, or in the
Pipe-service runs out into a water-receiver, or may be let out through a water-discharge cock
screwed into the bottom of the jacket. Any water in the cylinder flows of its own accord through'
the exhaust-valves. '

The Porter-governor used, runs at 180 revolutions per min. and with its collar slide of

2 in (48 mm.) it effects automatic variable cut-offs between 1y th and ,,ths of the piston stroke.
Uhland-Tolhausen, Corliss-engines. 27
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The arrangement of the governor between the two valve pairs may be seen from Figs. 1
and 2. It is driven by bevel-gear at high-speed. The steam-pipe is in the form of a ring,
where it orosses the governor-spindle. When the governor balls are rising, the rods carrying the
governor balls, force down a spindle encased in the hollow governor stand, which in its turn
effects an earlier or a later gliding off of the step-rails from the cams. With dropping governor-
balls, the last-mentioned rod becomes raised by spring pressure, so exerocising a contrary effect
on the step-rails; the pressure of this spring is adjustable at pleasure, corresponding to the engine
speed required.

The spent steam escapes by rectangular exhaust pipes, each bolted by two bolts to
the valve chests.

c. Soelété Anonyme de Constructions Mécaniques D’Anzin, France.

This French Engineering Firm under the management of its Director (Mr. Quillacq) has
earned a high reputation in the construction of Winding - engines, and on Plate 48 (Figs. 9—11)
we shew different views of the cylinder-arrangement of their latest type, as exhibited at the Paris
Exhibition of 1878.

Fig. $10. Fig. 911 Fig. 172

The corresponding external valve-gear is reproduced in the annexed woodouts Figs 270—272,
to which we adapt the description given by “Engineering”*). It is, like all the other larger
winding engines, a double cylinder engine, the two cylinders and frames being entirely separate,
and the drums and brake placed on the shaft between the two journals. The general form of

*) d, 28 Febr. 1879, pg. 178.
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possition II being the one in which this mechanism is drawn. In the Engines before us, the
amwnks are set at right angles to each other, and the diameter of each cylinder is 2 ft. 5%, in.
(15>© mm.), with a ocorresponding 5 ft. 3 in. (1600 mm.) stroke.

. JB. Admission-valves arranged on the top-, and exhaust-valves fitted to
bottom-of the Cyllnder.

a. Gebrilder Sulzer, Engineers of Winterthur.

Sulser Valve-gears of 1867, 1873 and 1878.

As is generally known, Sulzer Brothers appeared with an entirely new valve-gear, at the Paris
Exhibition of 1867. The lapse of time, which has occurred since this bold attempt was made, has
had such a stimulating and such a far-reaching effect, on the constructive productions of con-
tinental machinists, as to induce Engineers on the Continent to look upon the name of Sulzer
much in the same way, as the name of Corliss, is regarded in America: consequently Gebriider
Bulzer take first rank in continental Steam-engine practice!

Such being the prevailing opinion of our neighbours, it is not surprising that the original
Edition of this Work, should carefully plod over the ground travelled by this Engineering Firm,
and so groupe the Sulzer constructions in three distinct sections, answering to the first, second

and -third Sulzer valve-gear arrangement. Without any wish of detracting from the meritorious
talent evinoed by thesé constructions, English and American Engineers, will scarcely accord the
same “place d’honneur” to Messrs. Sulger in their own ranks!

The reason why, is not far to seek, as it lies in the different national views accepted of
what a Steam-engine ought to be. Thus, on the Continent, an Enginecring mania may be said
to have sprung up since the Sulzer valve-gear came into public prominence, so resulting
in an affluence of patterns both surprising and perplexing, and mainly directed to valve-
gear mechanisms; contemporaneous English practice on the other hand, has shewn itself chiefly
in-the machine-production, reduction and simplification of the various engine-parts, with a view

of reducing first cost, without losing economy in working *). Again, since discarded or supplanted
ine-arrangements are of less moment to the Mechanical Engineer of to-day, than the latest
productions, the writer of these lines has grouped the different Sulzer valve-gears into one section,
and proposes merely to dwell on the first arrangements so far as they bear, on the latest improv-
el patterns, or on the still accepted practice of other Engineers.

The first Sulzer-valve gear was in design similar to the mechanism represented in the
amnexed wood-cuts Figs. 273, 274, 275 which shew the cylinder in part side and end-sections,
simultaneously representing the form of cam employed for raising the exhaust valve-spindles. We
meet for the first time, four separate double seat valves arranged similarly to the Corliss-Pattern,

- 3 similarity which was extended to the Engine-frame: inlet-valves arranged on top, exhaust valves
-} placed ot bottom of cylinder, both sets fitted perpendicularly, and worked off four cams mounted
: on the lay-shaft A. The connecting rod E, linked by the rod J, is attached to the rigid cylin-
del"(mting, and thus the opening and closing of the exhaust valves always takes place at one and
the same time. The method here adopted of working the admission-valves under governor control
has been abandoned, but the general design of the Enginc has been retained, excepting that Ge-
brider Sulger, return to the vertical setting up of the air-pump, instead of the original horizontal
rrangement; in their latest construction they also furnish the governor with cataract-cylinder.

~——

A

*) Sound mechanical advice on this matter was given in “*The Engineer” Leader d. 38 Jan. 1879.
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spiral springs s are employed for accelerating the shutting of the inlet-valves, and the air-buffers
0 prevent the valves from clacking. To vary the cut-off, all that is required, is to cause
the arm m to turn. This arm m forms with the arm » a crank-lever, which is placed under go-
vemor-control by means of the coupling-rod [, the lever p on spindle o, and the governor-rod g.

The method of driving the exhaust-valves has also been altered. The rod r is fastened
to the ecoentric tail B, and works the lever s to and fro, which remains stationary when the
exhaost-valve is closed by it, though permitting the rod r to move according to the impulse of
the eocentric C. The exhaust valves open very rapidly.

In Fig. 281, the
arves described by the
end of the rod k are drawn
wder the supposition of
the two extreme and mid-
potitions of the governor-
balls. Corresponding hereto,
we draw the heart curves
described by the detent,
the punctuated lines — —
— —referring to late cut-
offs (a8 the gliding- off ac-
tion no longer occurs),
whilst the — .. — .. —.. —
lies indicate 0.0 expansion
(because the detent b comes
10 longer in contact with
thelever a). Fig. 281 shews
the position of the eccentric
in relation to the crank,
whereby C' denotes the ec-
tentric of the small and
Ci that of the large cy-
linder,

) The admission valves
of the high-pressure cylin-
have a ‘maximum-lift

the lineal lead amounts

of $ths jn, (16 mm.), -

Fig. 281.

to ¥, in. (25 mm.) and automatic cut-off may take place between 0.0 and 0.9 stroke.
On the other hand, the lift of the admission-valves of the low-pressure cylinder is 3/; in. (19 mm.),
the lineal lead Yyth in. (3 mm.) and the range of automatic expansion lies between 0.25 and 0.85
stroke.

The admission and exhaust diagrams illustrated in Figs. 282 and 283, were obtained under
}hece conditions. The very rapid lift of the two valves is at once apparent, and this is all the more
Important when working with a high range of expansion, for the highest valve position (g) already

takes place at 1/, stroke.

The curves were not prolonged behind the points ¢ or i{; — cor-

Tesponding to valves closed, — bLecause the valves remain stationary, their external mechanism

lone moving.

The general arrangement of this Horizontal Compound Condensing Engine, which drove
Part of the machinery of the Swiss Section at the Paris Exhibition of 1878, is represented on

DYT-¥ 3
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Temperature of saturated steam corresponding pressure,

calculated according to Regnaunlt .. .. 323.0 deg. Fah.
" » steam on entering cylinder .. .. .. .. 3235 "
n » injection .. .. .. .. .. .. .. .. .. D8 "
” n discharge.. .. .. .. .. .. .. .. .. 830 "
Quantity of feed water per hour.. .. .. .o 990 1b.
" » condensed steam from jackets a.nd plpe perhour 123 ,
" » injection water per hour .. .. .. .. .. 24.670 ,,
Ratio of injection to feed water.. .. .. .. .. .. .. 24.9:1
Quantity of coal used per hour .. .. .. e e 103.4 1b.
Pounds of steam (measured as feed) per pound of coal.. 9.6
» » feed water per indicated horse power per hour 17.58
» n coal per indicated horse power per hour .. 1.83
m w»n » pn foot grate per hour.. .. .. .. .. 10.66
n n feed water per foot heating surface per hour 2.55

We have not particulars as to the manner in which the various measurements necessary to
obtain these quantities were made, but the experiments seem to have been carefully carried out,
and there is no reason to doubt their substantial accuracy. It is unnecessary to point out that
they speak for themselves, as to the exceedmgly economical working of the engine. The only
point about which some doubt may be felt, is the apparent superheating of the steam, a result
which we should hardly have anticipated from the working of the similar boiler at Paris. We
do not¥ know how the steam pressure was measured. It must be said, however, that without some
such superheating we should have expected to see more signs of the existence of wet steam in
the ‘cylinders than appear on the face of the results before us.

The results of over thirty experiments conducted by Messrs. Sulzer themselves with the
same engine and boiler, and under nearly similar conditions to those we have described, entirely
corroborate their accuracy. They give for mean figures the following:

Quality of Saar Coal. 1st. 2nd. 3rd.
Pounds steam (as feed waier) per pound of coal 9.75 849 7.97
Pound coal per indicated horse-power per hour 183 210 2.24
Feed water for indicated horse-power per hour 17.85 1b.

The cylinders are placed tandem fashion, with the Engine trunk-frame cast with the crank-
shaft bearings bolted to the front high-pressure cylinder, whilst the low - pressnre cylinder with
distance-piece cast on, is similarly bolted to the former by this distance-piece.

The valve arrangement has already been discussed. The two cylinders are jacketed and
lagged. On the other hand, the high-pressure cylinder is alone supplied with steam direct through
its jacket, its supply pipe is 3!, in. (90 mm.) or ¥,,.; the area of steam-piston. This cylinder
passes the steam through a pipe 4%, in. (110 mm.) diam. into the jacket of the low-pressure cy-
linder; this is certainly a defective arrangement as regards economy, though it presents certain con-
structive advantages. This last named pipe is 1 ,., the cross-area of the small and nearly 1/,,th
part of the large piston-surface. As expansion also takes place in the large cylinder, the jacket
of the low-pressure °cylinder simultaneously serves as an intermediate receiver. The coudenser
pipe is 5 in. (125 mm.) in bore, or Y/,4rd part of the large steam-piston in area.

The front cover of the low-pressure cylinder can be pulled out through the hind cover
of the same cylinder, and as the hind cover of the high-pressure cylinder is similarly made to
pass through, both pistons and their rods can be removed at one operation. No red lead is used
for joints, but these are merely formed by close grinding down. The cylinder distance-piece
‘opens out to view the respective stuffing boxes. Fig. 1 on Plate 50 illustrates the simple piston-
construction, no longer made in two parts as formerly.
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opening its corrésponding valve; full steam is then admitted to the cylinder, and the En-
gine works non-expansively. With rising governor balls, the catch-plate n is lowered,
whereas the catch n, is raised, so that disengagement takes place sooner during the ver-
tical motion of o, when the corresponding inlet-valve is closed rapidly under spring-
pressure. When the governor balls have attained their maximum ascent, the catch n has
been thereby so much lowered, whilst n, has been so far raised, that neither of them ocan
gear with o, so that in that oase, neither of the inlet-valves is opened. Our Fig. 291 shews
this trip-action, the curves travelled over by the edges oo, of the trip-plate being also in-

0.8 Qg _o'
. i 0‘
03 ey
N ¢ n o‘a o’
—)— | ¢
Xs X Fig. 291.

dicated therein. When NN, are in position &, y,, disengagement — corresponding to cut-off —
ensues at ¥,,ths stroke.

When the angle included by the eccentric and the crank is exactly 90° then the
opening and shutting of the exhaust-valves, as well as the opening of the inlet-valves, takes
place exactly with the change of the piston motion, and the governor has thus a control over
the range of expansion within the full limits of 0.0 and 1.0 stroke.

C. Valves fitted to the Cylinder bottom.

Escher, Wyss & Co. Engineers of Ziirich.

Amongst the Engines shewn in motion at the Paris International Exhibition (1878) we may
now cite, the Sixty Horse-power Compound Tandem Engine of Messrs. Escher Wyss & Co. of Zirick-
In general appearance as our Plate 54 shews, this type bears some resemblance to the Sulsex-
design, though the Valve-gear is of novel construction.

The arrangement of the valves to the bottom side of the cylinder is represented in Fig. 4
whilst the noteworthy details of this gear are shewn on an enlarged scale in Fig. 5. The lay-shaft
. at the cylinder-side, merely extends to about the middle of the trunk-frame, where it is driven Y

spur-wheels off a second parallel shaft placed in bevel-gear with the crank-shaft. The high®»-
pressure cylinder alone works with variable expansions, so that all the valves of the low-pressux®
cylinder are driven off fixed cams, in the same way, as the exhaust-valves of the high-pressux®
cylinder. The cylinder-legs have a double-armed bracket bolted on each side, each arm-pin of
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which forms a swing-centre for the valve-spindle lever, the right driving the inlet and the left driving
the exhaust valve. Consequently the one end is connected with the valve-spindle (exhaust) whilst
the other end receives the required motion by cam-gear, in the same style as we have already
met. It is otherwise with the inlet-valves of the high-pressure cylinder; there, the steel nibbed end
o of the bell-crank L L, (Fig. 5) is perfectly free, and is only pressed down at the beginning of
the admission, by a catch-plate n of the pivotzfixed to the lower end of the ecoentric rod B — worked
off an ecoentric on the lay-shaft A —. This pivot # is forged in one piece with the strap C and bar D;
the latter slides in a sleeve E made to oscillate round the pivot z so as to ensure the proper
position of the trigger n at engagement periods. The lower extremity of the eccentric rod B is
linked by J; to the rocking lever MM,, and the arm M, is connected by the rod R to a small
crank on the expansion-shaft placed under direct governor-control. We may therefore now perceive,
that the nearer the trigger n is approached to the catch-plate o, the longer will the admission last.
Theoretically we should again obtain, the automatic range of expansion between 0.0 and 1.0 stroke,
but so as to ensure a rapid valve-lift already at the beginning, this range of cut-off must be reduced,
by setting the excentric accordingly.

“The Engineer”*) has described the Engine here illustrated in the following terms: The

small cylinder is steam jacketed. The fixed pipe for fresh steam passes through a super-heating
chamber between the two cylinders, through which the steam passes from the high-pressure to the
low-pressure cylinder. The double-acting air-pump below the bed plate is driven by a lever from
the connecting rod. The orank, shaft, and piston-head are of wrought iron, the pinions, piston rod,
and the greater portion of the moving parts are of cast steel. The diameter of the high-pressure
cylinder is 7.8 inches, the diameter of low-pressure cylinder 15.74 inches, the length of stroke
23.6 inches, and the number of revolutions 70. The distribution of steam in the smaller cylinder
is effected by means of two distinct valves for admission and two for exhaust, which are placed
in pairs at each extremity underneath the cylinders; the steam valves are each worked by an ex-
centric, the exhaust by cams; the excentrics and cams are keyed to the spindle communicating
with the governor. The transmission of the movement of the excentrics to the valve levers is
produced by a contact parallel to the surfaces of pressure, reducing the wear and tear, and preserv-
ing the accuracy of the surfaces. The jaws of the excentric levers act directly on those of the
valves, thereby doing away with tumbler springs. The cut-off varies from O to 95 per cent of
the stroke. The valves open and close quickly, but remain open, relatively speaking, a considerable
time; they are so placed that they can easily be got at. The admission to the low-pressure
tylinder is constant and actuated by cams. The fly-wheel is channelled for hemp ropes. The engine
I8 built for a steam-pressure of about 105 Ib. on the square inch, and works very smoothly and
well. The makers call it a 60-horse power engine, but it must be understood that this refers to
the real, not to the nominal power.

4. Lift-valves with positive Admission and positive Exhaust-gears.

[ a. A, Collmann, Engineer of Vienna.

Notwithstanding the various modifications of the Collmann-gear, adopted by different

M“‘Shiniﬂts, the principle remains the same as shewn by our wood-cut Fig. 292.
—_—

*) d. 12 July 1878 pg. 22.
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the contact discs being provided with leather washers, the action of the valves is nearly
noiseless. Instead of the usual dash pot, a steam buffer is used, the upper part of the valve
forming a hollow piston, and fitting on the solid piston of the valve seat. The connection of the
spindle with the valve, is effected by means of rings held in their place by a split nut; this
arrangement is very solid, and prevents the spindle from getting loose, at the same time allowing
the valve to turn on its seat and keeping the surfaces uniformly worn.

The valve spindle works in a long spindle case, so that the stuffing-box is so far removed
from the cylinder, that it is always kept comparatively cool, and as drops of condensed steam
only, — but never steam, — escape, the stuffing-box seldom requires tightening up, and the danger of
fixing the spindle or of quickly wearing it away in the usual neck-shaped attenuation in the length
of the stuffing-box is avoided.

The exhaust valves are worked from an excentric and lifted by means of radial cams,
which impart a quick but silent motion. The engine, nominally 100-horse power, is capable of
working up to 160-horse power, makes 120 revolutions per minute, and works so silently and
steadily that there is no doubt that the speed might easily be increased. The leading dimensions
will be seen from the drawings.*)

II. Valve-gears arranged with Trip-motions.

A. Valves, fitted to the side of the cylinder.

a. SEchsische Maschinenfabrik, — Formerly Richard Hartmann — of Chemnitz.

The Valve-gear of the Sichsische Maschinenfabrik of Chemnitz, was first introduced to
public notice by the Vienna Exhibition of 1873, where it was attached to a 100 HP Mill-engine.
8ince then, it has rendered good service, and has also been found to answer well on Winding-Engines.

Our Plate 57 illustrates an 80 horse-power Horizontal-Engine of this kind, adapted to
ordinary driving purposes.

As will be observed, the valves are arranged at the side of the cylinder, exactly over each
other with the inlet-valve above the exhaust-valve. They are both driven by a horizontal lay-
shaft, running at equal speed as the crank-shaft, though driven by an intermediate shaft, running
twioe as quick. The latter drives the governor by bevel gear at a high speed. The exhaust-
valves are worked by two cams on the lay-shaft, whilst the admission-valves are geared off two
eocentrics, so keyed in relation to the crank as to admit of later cut-offs.

A double lever L L, (Fig. 5), is connected to the eccentric rod, and articulates on a centre
of the vertical hracket cast with the valve-chest cover. The arm L of this lever, plays in a slot
of the valve-spindle; this slot has a transverse steel catch-bar o let through it, on to which the
t;;ker-np n — owing to the small spiral spring & — may trip, when the arm L is in its lowest
position, corresponding to the valve being closed. The rising motion of the taker-up =, lifts the
valve-spindle F. The taker-up has an horizontal arm N, which participating in this rising motion
strikes at some time or other, against the cam M which is placed under governor control; but as
the swing-centre of the taker-up still continues to rise, the pressure of the cam forces the taker-
up out of gear, and the valve-spindle then rapidly falls again, owing to the spring-pressure acting
on its top end.

The cam M is keyed on an expansion-shaft, which is supported on the two vertical
brackets, and which oscillates according to the governor vacillations. In the mean position of
the governor-balls, the cam may come to lie vertically on the expansion-shaft, as shewn in our
Fig. 5, and it is so formed to ensure its coming into contact during different piston positions.

*) “Engineering” in its issue d. 28 Jan, 1880 pg. 75 illustrated a Brown’s Engine of smaller size working with the

Rider system of valve, in which the change in the cut-off is effected by the turning of the expansion valve upon or rather
inside the back of the other.
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The exhaust-valves are worked by a double-lever actuated by a vertical rod, the upper
end of which carries a small roller, which is always kept by spring-pressure, in rolling contact
with the surface of a cam keyed on the lay-shaft. By arranging the valves at the side of the
cylinder the clearance-space has been enlarged, though the latter is again reduced by the addition
of a cast-iron block. Cast-iron valve-seatings appear to be used, the design of the inlet-valve
seating allowing it to expand freely.

The 80 horse-power Condensing Engine herewith illustrated has a cylinder-diameter of
23%," (600 mm.) and a stroke of 3§ ft. 11%/," (1200 mm.). The crank-revolutions number 42 per
min., thus throwing off a mean piston-speed of 5 ft. 6 in. (1.68 m.) per sec. The steam, entering
at the bottom part of the jacket, circulates over the whole length of the inserted limer, and
passing into the shut-off valve placed between the main-valves, it then enters into the valve
chests. The cross-areas of the steam-supply pipe and of the condenser-pipe stand in the proportion
of //,4th and Y/, th to that of the piston-surface, their diameters being respectively 5Y3in. (140 mm.)
and 6%/, in. (160 mm.).

The cylinder and crank-shaft-bearings rest on separate beds. The piston-rod is prolonged
through both cylinder-covers, and is 3%, in. (90 mm.) diam. in front, and 3%/ in. (80 mm,) dia-
meter behind the piston. The slide-block is 4 in. wide >< 5%/, in. (100 > 140 mm.) long, and is
attached to the forked end of a connecting-rod made five-times the crank-length. The crank-pin
is prolonged (6/“ long >< 5 in. diam. — 156 >< 126 mm.) so as to drive the horizontal double
acting pump, arranged under the floor-line. The pump has a diameter of 13%, in. (340 mm.) and
a stroke of 215, (550 mm.); consequently, capacity of air pump: capacity of cylinder = 1: 6.8.

The crank-shaft, 10 in. (250 mm.) diam. is reduced to 9, in. (240 mm.) where the crank
fits on; its bearings are 16%/,in. (420 mm.) wide and they are set resting on separate foundations, at
7 ft. (2134 mm.) apart, from centre to centre. Exactly midway between these bearings, the toothed
fly-wheel is mounted on the crank shaft, here augmented to 115/, in. (295 mm.) diam. Its six
arms are bolted to the wheel-boss, and the external diam. of this fly-wheel is stated to be 16 ft.
10in. (5130 mm.). The Porter governor, with crossed arms is run at 110 revs. per min.

b. Société Anonyme de Marcinelle & Couillet of Belginm.

The Société Anonyme de Marcinelle & Couillet, was represented at the Paris International
Exhibition of 1878, by a Blowing-engine for Mine-ventilating purposes, which was driven by
an automatic variable expansion Lift-valve gear. Before proceeding to describe the peculiar semi-
automatic regulating action of this Engine, or to discuss the pneumatic regulator, we may ocon-
veniently explain the lift-valve gear, by the aid of Fig. 304.

Two valve-chests are fitted to the side of the cylinder, one of which our wood-cuts shews
in section, 8o as to elucidate the arrangement between the admission-valve G' and the exhaust-valve H
A portion of the external gear, bears great similarity to the original Corliss-valve gear, inasmuch
as the eccentric B causes the wrist-plate 4 to oscillate round its centre z placed between the
four-valves, somewhat over the cylinder centre-line. To this wrist-plate, four rods E E, are linked,
each of which is connected with one of the valves. The exhaust-valve H is worked direct and
uniformly through the bell-crank K K, off the rod E,. The inlet-valve G' on the contrary, can
only be considered rigidly attached (by trip-gear) to the rod E during its lift. This cennection
becomes severed when the desired degree of expansion is attained, and the valve is then foroed
back on its seating, through the usual spring-pressure. For this purpose, two levers are keyed
fast on the short spindle J; one of these levers L is articulated by the rod E, whilst the other
L, is furnished with a steel catch-plate. When the latter is in its lowest position, the sted
nib n of the bell-crank N &N, suspended in a slot of the valve-spindle F, comes to lie over the
catch-plate o of the lever L, owing to the pressure of the flat spring s. Consequently the ascending
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motion of the rod E lifts the valve G, till the other arm N, of the bell-crank, strikes against
a projection r placed under governor-control; the arm N, being thus prevented from continuing to
rise, causes the trip-gear no to become disengaged. At this moment, the valve is closed, whereby
concussion is prevented through the air-buffer o.

The projection r is attached to a cranked-lever R R, mounted loosely on the spindle J.
To effect variable expansions, the other arm R, (which could also be connected to an ordinary
ball-governor) of this lever, is attached to a vertical rod M, the lower extremity of which rests
on a step-block Q — shewn enlarged in Fig. 303. It is evident, that all that is required in order
to vary the work or the speed of the Engine, is to change the relative position of the rod M; in

the arrangement before us, the resting of the rod M on a Fig. 30.
lower step is made to correspond to a later cut-off and
vice versa.

The principle of the pneumatic regulator designed by

Timmermann is based on the following phenomena. Practical
observations have conclusively proved that the main cause of
fire-damp explosions are due to a rapid sinking of the at-
mospheric pressure.. For, with low atmospheric pressures, the
highly explosive gases given off from the workings, expand
in volume very rapidly, and blow with all the more speed
through the galleries or workings, the lower the air-pressure is.
A quick elimination of these noxious gases can therefore
only be attained by increasing the volume of artificial air,
obtained from the speed at which the ventilating fan is
driven. Hence, the idea to use a pneumatic regulator, which
should control or rather increase the speed of the Main-engine
when the atmospheric pressure in the workings was on the
decrease, must be allowed to be exceedingly ingenious. Such
is Timmermann's idea, though it has been found advisable,
not to allow this contrivance to regulate the Engine auto-
matically when atmospheric pressure is rising, but to reduce
the engine working speed by hand to its normal rate.

The practical construgtion of this idea is shewn in
Figs. 4—7, Plate 53. The rods MM of our Fig. 302, are
actuated by the regulator lever f — see Fig. 6 — through
the comnecting-rod m, but owing to the ratchet-gear £ — vide
Fig. 4 — only in one direction. As soon as the pressure of
the air diminishes, the rod m is pulled forward, causing the

ends of the rods M to fall a step lower on the forementioned Fig. s08.

step-block Q. But if the pressure of the air increases, the lever f is not able to lift the rod-ends
on to a step higher, but the ratchets shewn in Fig. 7 of our Plate 53 then slip over the grooves
of the rod m, without shifting the latter. As soon as the normal atmospheric pressure has been
restored, the engine-tenter lifts up the rods M M by unloosening the ratchet gear k, and sets the
engine to work at the desired cut-off.

Timmermann's Pneumatic Regulator as shewn by Fig. 6, consists of a closed casing a com-
municating through pipe 4, with the mercury trough ¢. The latter carries a float d, which
transmits its rise or fall to the crank-lever f, £ The distance between the lower casting and the
casing a may be adjusted by the three rods g, and the whole top part of the apparatus is enclosed
by an ornamental casting furnished with indicating dial 2. If the atmospheric pressure falls, then
the mercury flows out of the casing a into the trough ¢, so raising the float d, which in its turn
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portions, position IV indicates the mean position of the gear, when the exhaust-valve has already
lifted to the extent of Y4 (3 mm.). The admission valve opens at VI, whilst simultaneously the
opposite exhaust valve at position II has already lifted to the extent of 13/4 in. (30 mm.). Both
attain at I their highest position, the lift of the former corresponding to 174" (48 mm.) that of
the latter being 2%, in. (70 mm.). As the eccentric is keyed at a lead-angle of 249, at position
VII (corresponding to the limit of variable expansion), the piston has travelled over 0.34 of its
stroke of 6 ft. (1828 mm.). At 0.9 stroke the exhaust valve begins to open, and begins to close
at 0.98, when the piston has still to travel 8 in. (203 mm.) or 1 in. (25 mm.) to complete
its stroke

The Engine is fitted with a surface-condenser at its side, which also forms pa.rt of the 4
frame. The vertical pump, 2 ft. 6 in. (762 mm.) bore and 18 in. (457 mm.) stroke is arranged
at the side of the latter, and is driven off the piston cross-head.

B. Admission valves arranged at the top, and exhaust valves fitted to the
bottom of the cylinder.

a. Harzer Actien-Gesellschaft — Formely Thelen & Weydemayer — of Nordhsusen.
‘ (Type: Hartung.) _

The Harzer Actien-Gesellschaft of Nordhausen, constructs another form of Valve-
gear, also designed by Mr. Hartung. On comparing Plate 58 with the annexed wood - cuts
Figs. 306 and 307, this valve-gear will be seen to have been some-
what altered in its practical application. A short rod Z placed cross-
wise over the cylinder, and supported in the spring-pot bracket, is
made to oscillate, either as in the old arrangement by means of a lever
off its eccentric-rod, or by a crank-rod and a small lay-shaft running
at the side of the cylinder and simultaneously regulating the admission
and exhaust valves, as Figs. 3 and 4 on Plate 58 prove. A lever L is
mounted loosely on the axle Z, which gears on to the valve-spindle,
the same shaft also has the lever K K, keyed fast to it, and round the
lever-eye 2, the trigger N can swivel. The latter carries a projection
n or a steel-plate, which with each oscillation of the shaft Z gears
into a corresponding catch o of the lever L. Consequently with the
upward rise of the lever KK, the loose fitting lever L is taken up by the
e trigger N, and steam-admission begins. Simultaneously the prolongation
— R 1 ;l% of the trigger N moves downwards, and as it fits in a slot of a rod ¥
R E under governor control, it is stopped in its motion sooner or lster
) - according to the governor position, whereas the supported end of the
Figs. 306 and 307. trigger continues its upward motion. The trip-gear n, o, becomes diser
gaged, 8o liberating the lever L when the valve is pressed upon its seating through the spring §
With increase of speed, the slot in the bar M is raised, causing disengagement of the trip-
gear to ensue all the sooner, an earlier cut-off takes place, resulting in uniformity of the engine
speed. As already observed, in the valve-gear arrangement shewn on our Plate 58, the exhaust-
valves are also worked off the small steer-crank. The exhaust valve-lever has sufficient play in the
slot of the valve-spindle, as to allow one lever to do no work whilst the other is lifting the spindle
and vice versa. As the stroke-directions of the two crank-rods are perpendicular to each other
a range of expansion between 0.0 and 0.9 stroke is obtained with only one eccentric rod. For
if the exhaust-valve-gear is in its middle position, the mechanism of the admission-valve is in its
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extreme poaition. With regards to the different positions taken up by the trip—gea.r, these are
delineated in Fig 6, Plate 58.

The Engine shews a few departures from ordinary practice. Thus the oylmder, 2 ft. 4 in.
(710 mm.) bore and 4 ft. (1240 mm.) stroke, rests on two [) formed bed-plates, conneoted together
and extending to the end of the slide-bars, so also forming a support for the trunk-frame. This
arrangement, makes the engine appear very high, as the machine’s centre-line is thereby considerably
raised (39 in.= 1000 mm.) above the floor-line.

The steam enters the valve-chest, through a supply pipe, 7 in. (180 mm.) diam. or ¥,k
pisten-area, and a shut-off valve. The exhaust-pipe is 77/, in. (200 mm.) bore, or 1f;5th ‘the
plton-area. Fig. 4 shews the manner in which the Porter governor is driven, at 120 revs. per
min. off the lay-shaft.

b. C. E. Rost & Co. of Dresden.

On Plate XXV Figs. 3—5, the reader will find a Valve-gear illustrated, which has been
patented by Messrs. C. E. Rost & Co. Machinists of Dresden. Fig. 3 displays the disengagement-
gear, whilst Figs. 4 and 5 shew the arrangement of the cylinder.

A is again a lay-
shaft, parallel to the piston-
rod and driven by bevel-
gear off the crank-shaft.

The exhaust-valves H are

worked by cams, though

an eccentric C' drives the

admission valves. The ec-

oeafric rods BB each con-

sist of two rail-pieces, which

slide on the valve motion-

rod E and in the slide D

which is firmly bolted to

the motion-rod; simulta-

neously these eccentric rods

BB move up and down

with the rod E. The rails

carry the pin 5 as centre

to the bell-crank M N; the

arm N of this lever plays

between the rails B B, the

spring S pressing the arm

against the slide D. Our

Fig. 3 is drawn represent-

ing the eccentric in an ex- Fig. 28..
treme position. If the shaft 4 be now supposed to revolve in the direction indicated by the arrow,
then a steel-edge n of the arm N will gear on to the steel plate o of the slide D, so pulling the
latter down and consequently opening the valve.

An ingenious arrangement admits of the wide range of 0.0—1.0 stroke being obtained for
the cut-off, though the valve-opening takes place whilst the eccentric is moving at its quickest.
This arrangement consists of the following mechanism: Two cam spindles rr, are fitted
with two equal toothed-segments ZZ, in addition to the two steel-cams p p, intended for working
each inlet-valve. The spindle r, also carries a lever R, which is forced by a conneoting link to take

s1*
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part in the motion of the governor-collar. The slide D is geared so long by the trip-lever N, till
it becomes disengaged by either ome of the steel-cams p or p,; in the position, corresponding to
our Fig. 3 this would only take place after the completion of the stroke. The working action of
this mechanism will be understood from the geometrical relation shewn in Fig. 308. During the moving
of the eccentric from position I up to nearly II, the steel-catch n works without effect = e. Position
II coincides with the crank on its dead-centre, and the valve will consequently begin to open. During
the time the piston attains 1/,4th of its stroke-travel, the eccentric B continues to move away from
the cam P; from 0.05 to 0.1 stroke corresponding with position IIL, the eccentric approaches very-
slightly; hence the work attending disengagement is divided amongst two levers N and M stand-
ing at right angles to each other, so ensuring a uniform action of this mechanism. The simple
lines, marked II—V, in Fig. 308, indicate the positions of the lever M at disengagement-moments
between 0.0 and 0.5 stroke. In order to increase certainty of action, the lever IV already comes
into play during the last numed limits, inasmuch as it is released from the cam P between 0.4
and 1.0 stroke. The mechanism has also been represented in light lines in positions V—VIII
corresponding to 0.5—1.0 stroke.

By giving different forms to the four cams working the two admission-valves, equal grades
of expansion can be easily secured for the two oylinder ends.

Our woodcut also enables the extent of the valve-lift to be easily calculated. The valve
has attained its maximum lift at about 0.65. Differing from other valve-gears, though similar to
the Valve-motion of the “Mirkische Maschinenbauanstalt” the maximum valve-lift does not coin-
cide with the limit of automatic disengagement, but the same may be extended to nearly full-
stroke; dxsengagement must however take place at full-stroke at the latest, otherwise the closing
of the valve would only occur in the succeeding stroke.

c. Société de I'Horme, of St. Julien.

The Société des Fonderies et Forges de L'Horme, were represented at the Paris Inter-
national Exhibition of 1878, by a pair of Pumping-Engines. We content ourselves with illustrating
the most interesting part of this Motor (such as it presented itself in the Valve-gear) om
Plate 48, Figs. 1—8.

The lay-shaft is carried parallel to the piston, and is driven off the crank-ghaft by a pair of
equal bevel-wheels, as will be surmised from the cross-section of the cylinder (Fig. 1) and the semi-
elevation of the cylinder (Fig. 2). The steam-distributing organs, consist of four equilibrium valves;
corresponding to these we have four eccentrics keyed on the lay-shaft. The exhaust-valve is
worked in a very simple manner — vide Fig. 6 — by eccentric shewn behind in Fig. 1 and by |
a bent lever, the latter moving freely in a slot of the exhaust-valve spindle, when the exhaust
valve is closed. The closing of the valve, is ensured by spring pressure in the usual way. Th
second eccentric opens the admission-valve (Fig. 5), whereas the instantaneous closing of th
latter is secured by a spiral-spring placed under control of the governor, a disengagement or trip
gear — shewn in Figs. 7—8 — contributing hereto. A vertical pillar 7 is screwed to the .aide
of the cylinder, and it carries two-spindles. The longest spindle (w) of the two, runs along the cylinder,
.and has the lever R keyed on it; this lever communicates with the governor. The shortest spindle
carries a loose lever K K, one arm of which K, is rigidly connected — vide Fig. 1 — with the
valve-lever, through a connecting-link. The other arm X is of segment-form with a steel-cateh 0;
a trigger = is forced into gear with the latter by a spring S as shewn in Fig. 7, and this trigger
is centred on a lever L L receiving a rocking motion from the eccentric-rod.

The position of Fig. 7 wounld result when the corresponding eccentric was at its extrem®
point; consequently the lever K; would be made to articulate, owing to the trigger gearing on %
it, and the valve would thus be opened. During this oscillation, the bent horn N of the trigge"
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lever strikes at some time or other (corresponding to the cut-off) against the cam = which is under
governor-control, and is keyed on the upper spindle of the pillar 7. Disengagement of the trigger-
gear ensues, and instantaneous closing of the valve takes place. As the inlet and exhaust-valves
have each their separate eccentrics, the admission eccentric may be keyed under any angle to the
crank; it is however advisable to allow its mean position to coincide nearly with the dead-centre
of the crank, in order to obtain a rapid lift of the valve. But, as contact between the horn r
and trigger lever N only takes place in one direction, the limit at which automatic disengage-
ment can ensue, is thereby reduced to between 0.0 and 0.43 stroke. If the governor has not then
effected disengagement, the admission of steam continues to 0.82 stroke. The valves lift to the
extent of %/;in. (15 mm.) with a normal expansion rate of 0.15, and the steam attains a velocity of
82 ft. (25 m.) per sec.

The construction of the cylinder, shews a diameter of 15%, in. (400 mm.) and a stroke of
31/, in. (800 mm.). Jacket and cylinder are cast in one piece. To reduce the clearance space,
the inlet-valve has been lowered half-way into the end-jacket, the cylinder-cover taking up the
remaining cavity. The valves are of cast-iron, with steel-spindles.

The pumping capacity is calculated to raise 7063 cub. ft. (200 cubic metres) 148 ft. (45 m.)
high, with the crank running at 60 revs. per min.

d. A. M8ller of Holzminden.

On Plate XXXII (Figs. 1—3) we illustrate the Automatic Variable Expansion-gear, pa-
tented by the late Mr. A. Méller of Holzminden.

The admission-valves are placed on the top of the cylinder, and in the drawing before us
— Fig. 2 — we see the inlet valve driven off a cam C keyed on a lay shaft 4 running at equal
speed with the crank-shaft. The rod £ partly suspended on the link J and partly on the lever
B has a small roller at its foot, which is thus kept rolling on the cam surface. As the forked
lever L articulates on the same centre 1) as the lever B, the oscillations of the latter are com-
municated to it, its upward rising motion lifting the admission valve-spindle F. This spindle is
connected with the lever B, by what its inventor is pleased to call a “lock”. The latter is com-
posed of the following pieces: The link K connecting the lever L with a trigger N attached to a
fast collar P on the valve spindle: then we find the tappet U furnished with a steel catch-plate
o, which is always kept horizontal by a spring s attached to link K. Fig. 2 shews this mecha-
nism locked; consequently the valve will be lifted, until the tappet U strikes against a pawl r
placed above it, when this tappet will yield to the opposing pressure of the pawl. Disengagement
between n and NV is thereby caused, and cut-off ensues, whilst the lever L continues its motion.
The pawl r is connected with the governor collar, through the spindle R, and the levers A M,.

The lock assumes the form shewn in Fig. 3, when the lever L moves downwards, to lock
(engage) this trip-gear. Following the movement of L, the link k is similarly lowered, the edge n

strikes against the catch-plate o and forcing down the latter, locks itself behind it through the
pressure of the spring s. If the lever L now begins to ascend, the valve is opened after its
“dead” (ineffective) motion is completed.

The form of the cam C was designed to offer a sufficiently wide opening for the steam-
2dmission at ¥,,th stroke. From this point, the mechanism rises but slightly, though uniformly
intil the piston has nearly completed its stroke. During the end of the stroke, a somewhat
Roxe rapid rising movement takes place, so a8 to ensure disengagement taking place, even should
the pawl r be at its highestposition. If the valves are closed, and the Engine has ¢o be started,

€ pin z is pulled out, and the trip-gear is then locked by means of the hand-lever X; subse-
Qently this lever X is raised, and consequently the valve lifted, so that the bolt z may again be
8erted in its place. '
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e. E. Kbnig, of Nordhausen.

We will describe Kénig's Automatic Variable Expansion-gear by means of the annexed
woodcuts Figs. 309—311.

The tappets d are keyed fast
on the spindles z and z, which receive
their motionfrom an eccentric and from the
levers 4 A. The ends of these tappets gear
on to triggers N placed in slots in the
valve-spindle, and thus raise the valves.
The lower end of the governor link-

B work has a vertically sliding block R
Fig- 309. : Fig. 10 attached, having two inclined slots for
the purpose of taking in the disengage-
ment-links ». The valve-motion then
takes place in the following manner: Pre-
suming the crank is on its dead-centre,
then (leaving the lead out of the question)
the trip-gear is engaged. With the con-
tinued travel of the piston, the valve
is lifted so long by the tappet d, till
its end is forced out of gear by the dis-
engagement rod r, when the valve is
forced rapidly back on its seat, by the
spring S.

With the return stroke of the
piston, the valve remains closed, till
shortly before the commencement of the
next stroke, the trigger N falls into
gear with the tappet d. If the engine-
speed increases, the rising governor-
balls lift the block R so forcing out
wards the disengagement rods R, which .
naturally implies earlier disengagement
of the trip-gear, or an earlier cut-off.

Our woodcut Fig. 309, shews
the adoption of two eccentrics for the
admission (Xe) and for the exhaust valve (X a), the position of which, when the crank K is in its
middle position is illustrated in Fig. 311.

f- Crespin & Marteaun, Engineers of Paris.

The Engineering Firm of Messrs. Crespin & Marteau of Paris, were represented by a
Horizontal Condensing Engine, which presented a novel external valve-gear mechanism. We il-
lustrate this arrangement on Plate 59.

The fundamental idea underlying this construction, was the attainment of a variable ex-
pansion-gear from 0.0 to 1.0 stroke, by using only one organ for the four valves. But as in this
instance the motion of the gear is obtained at once, that is to say, is not composed of two er
more motions as in the Sulzer-valve-gear of 1878 — see pg. 215 —, means have to be provided
to close the exhaust-valves instantaneously at the end of the stroke, when they are at their
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highest-lift; for the latter have only one direction during the piston-stroke. The sudden shutting
off of the exhaust-valves is effected by a trip-gear arranged with a constant disengagement-period.

8till, in order to obtain as great an opening of the valves as possible already with the
commencement of the stroke, a cam is used in place of an ecoentric. The form of the latter is shewn
on an enlarged scale in Figs. 6 and 7. As represented in Fig. 6, the cam is drawn in the same po-
sition as our elevation and plan of Engine, and the piston is then half-way. After a quarter re-
volution of the cam, the latter receives a somewhat accelerated motion, so as to be certain to
effoct disengagement of the trip-gear. At this moment, the whole arrangement is in its extreme
position, and consequently the piston at its stroke-end. If we suppose the cam to continue turning,
them on aocount of its symmetrical form, a short accelerated return-motion will ensue; the me-
chanigm then adopts the normal crank-speed, till the next change of stroke.

Fig. 5 shews the trip-gear, which is the same both for the admission- and the exhaust-
valves; our drawing represents specially, the trip-mechanism of the hind inlet-valve.

The rod attached to the frame gliding on the cam, is linked to a double lever placed at
the side of the engine-frame; the upper and lower arms of this lever drive respectively the ad-
mission and the exhaust valves.

Two sleeves B, each furnished with a trigger IV, are linked to the upper arm of this
lever A, and these sleeves slide on a cylindrical rod G, suspended on the bell-crank L of the valve-
spindle. This rod G carries a steel catch-plate o, by means of which it is moved when the latter (o)
is in gear with the trigger NV; this motion of the rod G is naturally transmitted through the bell-
crank L on to the valve-spindle, so.opening the valve. The other arm of the trigger N comes
sooner or later in contact with a projecting pin r under governor-control, so effecting disengage-
ment of the trip-gear. Fig. 5 shews the trip-gear mechanism out of gear. The only difference
hereto, to be observed in the exhaust-valves, is that the sleeves are placed side by side, and the
tappets r are rigidly fixed to the engine-frame.

The distribution of the steam is clearly explained by our Fig. 4. The valves a and d
continue to lift, when the piston is half-way on its stroke, whilst the valves & and ¢ are at rest
though their corresponding triggers are approaching nearer and nearer to the catch-plates, ultimately
gearing on to the latter.

A special advantage of this mechanism, is that the Engine allows itself to be reversed
at once; for this purpose, the triggers about to come in gear need only be disengaged, (when the
corresponding valves are thereby closed), and the other rods are then pushed up so far that the
respective trigger may gear on to its catch-plate. The steam-distribution to the cylinder becomes
thus reversed, and the Engine assumes a contrary working-direction. The cam is set with an ec-
centricity of 180° exactly opposite the crank. The diameter and stroke of the cylinder of this
Engine were respectively 11%, in. (300 mm.) and 1 ft. 11%, in. (600 mm.). The arrangement of
the valves is illustrated in Fig. 3.

C. Valves placed above the cylinder.

a. H. Borgsmilller, Hofstede nr. Bochum.

In the patented Valve-gear of Mr. Borgsmiiller, illustrated on Plate XXX (Figs. 6 and 7),
four cams CC, are keyed on a lay-shaft A driven at equal speeds with the crank-shaft; these four
cams give motion to the four valves placed over the cylinder. The admission valves are worked
off the two double levers B B, and L L,, which are supported on a pillar-stand 7. The arms B
and L, are coupled together by an adjustable rod E. A counterweight added to the arm B,,
caunses the roller r of the arm B to continually glide over the cam-surface, whereby an up and
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down motion is given to the lever-arm L. The end of the latter which passes through a slot in
the valve spindle, carries a trigger V in the form of a bell-crank, which owing to the spring-
pressure s gears on to the valve-spindle itself. With the falling motion of the rod B, the lifting
of the lever arm L and of the valve consequently ensues. A tappet R is placed over the trigger
N and is keyed on a spindle W supported by the pillar-stand 7. This tappet is under governor-
control, and according to its position, disengagement is effected sooner or later, upon which the
valve is closed. With the downward motion of the trigger N, which takes place owing to the
counterweight on B,, the trigger NV falls into gear with the spindle.

The exhaust valves are worked similarly, excepting the trip-gear. The swing-centre Z,
of the lever K K, is also on the pillar-stand 7. By the simultaneous rotation of the four cams,
the Engine becomes reversed. The former are mounted on the sleeve A4; of the lay-shaft A4; this
sleeve is moved by the lever X and cannot slide side-ways on the lay-shaft.
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The main-slide G receives its motion from the slide-rod J in the ordinary way from an
eccentric, so that following the inscribed arrow, steam is being admitted on the top side of the
piston K, expansion due to the slide-motion alone, would only occur towards the stroke-end. The
valve-chest 4 is furnished with an equilibrium valve E placed under control of the governor, so
as to effect automatic variable expansion. But as the steam has to be cut-off twice, during each
revolution of the crank, the valve E is raised and lowered twice in the corresponding time. This
equilibrium valve is driven by the governor-spindle R which rotates at equal speed with the
crank-shaft. The lower portion of the collar M has a sleeve NV, the weight of which is balanced
by the counterweight P. This sleeve NN is furnished with cams, set diametrically opposite each
other, the form of which is shewn in Fig. 314; the edge of these cams is designed to allow a va-
riable expansion, between a range of 0.25 and of 0.7 stroke. Consequently, with each revolution, the
roller » gliding on the cam-surfaces, will be pushed twice forwards and backwards. This motion,
transmitted as it is through the bell-crank L L,, causes the valve £ to lift and close accordingly.
A spring S facilitates the closing movement of this valve. It is evident that a vertical slide of
the sleeve N will bring about a variable cut-off, and as the sleeve is worked up and down by
the governor, automatic variable expansion is obtained.

b. Umpherstone & Co., Engineers of Leith.

The somewhat peculiar expansion-gear, represented in the annexed Figs. 315 and 316 has
been applied by Mr. Wm. Umpherstone even to large sized engines. It consists of a double-piston
expansion valve E, which is brought twice on its seatings during each stroke, cutting off steam

at a fixed portion of the stroke

during uniform speeds. On the

other hand, if the engine speed

becomes considerably increased,

it remains closed on account of

its connection with the governor,

and merely resumes to work

when the engine is running at

its normal speed. It remains

. open, on the contrary, if the ex

gine-speed is continually dimi-

nishing, in which extreme ocase,

¢ the steam is only cut-off, by the
distributing-valve.

The expansion- valve E

is worked from an eccentrioc 4,

Fig. 816. keyed on the governor-spindle

R which for every revolution of the crank, makes two revolutions.

The eccentricrod B imparts.in the first place, a constant move-

ment to the lever C'C}, and so long as the catches n are in gear

with each other, this reciprocating movement is transferred on to

Fig. 815. the bar N, to be thence transmitted to the lever K with which

the double seated expansion valve E is rigidly connected by the crank-lever L L, and rod F.

The placing in and out of gear of the nibs = is controlled by the governor, as the rod N is-at-

tached to the lever D leading to the governor collar, by the link H. The high flying of the

governor-balls, brings the nibs n clear of each other, which corresponds to a shutting off of the

valve E, until the lever IV is sufficiently lifted by the governor, as to permit the rocking motion

Gy
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of the lever C to be again transferred to the lever N. If on the other hand, the lever N becomes
raised above its central position, then a second nib o, strikes against the catch J, by which it is
eventually caught, so preventing the return-movement of the lever or the closing of the valve.
The nibs o keep the expansion-valve out of gear when tlie engine is either going very slow or when
it is being started. The catch J is rendered adjustable by the set-screw S. The steam now continues
to enter the cylinder till the slide-valve G shuts off the ports, the valve E only again coming into
sotion when so compelled by the governor.

The working of this valve-gear requires very little power from the action of the governor
balls nor is the governor subjected to counter-shocks. With comparatively uniform steam-pres-
sures and loads, the link-gear can be so adjusted, that the expansion-valve E may only miss
coming into play once during ten or twenty revolutions of the crank. '

The Translator may add that the faces of the nibs n, were stepped, thus ¢¢, to give a
variable amount of opening to the cut-off valve, in addition to the full shut and open action. This
arrangement of Cut-off gear, has however now been discontinued, Mr. Wm. Umpherston having
lately designed a variable action for the expansion valve, providing the latter with a positive
shutting movement.

/

c. E. R. & F. Turner, Engineers of Ipswich.

Though the abolition of small boilers and engines has been recently mooted in Engineering
ciroles, a long time will necessarily elapse before this change takes place. It is true the energy
with which the Americans are at this present time working out the means of supplying our towns
with & common source of power, and the success which has hitherto attended their attempts in
the laying down of underground lines of steam piping, may possibly hurry on the era, when all
steam users in large cities will obtain their power in a convenient form, whenever and wherever
required, at a fixed and reasonable charge, with no other trouble than the turning on of a steam-
cock. But even, when all this has been accomplished, the present steam-engine construction will
still have to be resorted to, for converting the steam into work, and certain it is, that if by this
change, engine and boiler makers might lose one of their sources of profit through the probable
dispensation of boiler power, yet, on the other hand, it may be reasonably expected that a larger
demand for engines will ensue, owing to the convenience of obtaining driving power. Thus, at
the present time, owing to the geat extravagance in coal entailed by small boilers, requiring as
they do almost as much attention as large ones to keep them at work, etc, we seldom find
very small engines employed; for, where only small power is required, it is generally sup-
plied by human labour, or what is still more common, the operations which require power
are transferred to some place, where power can be obtained. On the other hand, let us afford the
smallest power-requirer, cheap means of obtaining a constant steam supply, without in any way
entailing upon him the trouble and expense of generating steam, and it may be reasonably expected
that he will “go in" for a Steam-Engine, where at present he would entertain no such idea; there-
fore, if our engine makers should be sufferers from an eventual absence of orders for boilers, they
may reasonably expect an increase in the demand for their engines. It is likely, that the Future
may somewhat qualify this remark, especially if the present efforts that are being made in the
conveyance of power from Nature's quiet domains into our busy industrial centres, are allowed to
become more economical in their practical application, than our small Steam-engines. It is per-
haps needless to observe, that the latter are already receiving much opposition from Gas-motors,
owing to the forementioned reasons, bnt let us hope that this evident competition, will all the
more stimulate our Engine-builders, not to be beaten in the race for supremacy. On various oc-
casions, the writer of these lines has discussed the far greater importance which small engines

may hold in the Future. As this subject is specially interesting to Steam-engine Takers, the
32
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an arm, which is traversed by a vertical stud on the framing of the engine, the arrangement being
such, that the spindle of the equlhbnum valve is prevented from rotating, although it is left free

|
!
!
i
|

AR 3 ¢ 4 ¢ 1 3 Fe
Fig. 318.

to move endways. The
button-head just men-
tioned as being provided
at the lower end of the
extension of the equili-
brium valve spindle, is
olipped by a ocap as
shown, this cap connect-
ing it to the spherical
casing, which encloses
the governor. Below the
spherical casing is a
screw and hand-wheel,
by which the spherical
casing, and with it, of
course, the equilibrium
valve can be raised or
lowered; the parts in
our engraving are shown
in their highest' posi-
tion, and the equili-
brium valve consequent-
ly closed and steam
shut off from the oylin-
der. By turning the
hand-wheel, the spheri-
cal casing can be lo-
wered (and the equili-
brium valve consequent-
ly opened) until the
further descent is ar
rested, by the top of
the spherical casing tak-
ing a bearing upon the
horns, with which the
arms of the governors
are provided, as shown
in our engraving. When
the governor balls rise,
these horns raise the
spherical ocasing, and
consequently the equili-
brium valve, the latter
thus effecting antomatic
cut-off.

In their latest types, Messrs. E. R. & F. Turner have abandoned this governor, and subr

stituted the well known Hartnell governor.
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Suppose the speed is too high, and the grade of expansion is to be reduced. The governor
balls, in opening beyond their normal amount, lift the lever ¢, and thus, by the connections
shown, depresses the wedge, . In this way, by means of the lever x, the trigger v is
moved to the right, and therefore the soomer will it meet with the projection on the catch
lever I, the right hand end of which it depresses, and so lifting the other end out of the
notch at m. The spindle n is now free, and the spiral spring k will send it home, ready for en-
gagement at m in the next stroke; and at the same time the block g will be shot from under the
bowl s, and the valve will close itself instantaneously, and so yield the best possible cut-off. The
eccentric shaft ¢ makes the same number of revolutions as the engine shaft, being driven from it
in the most convenient way, and whilst one eccentric works the apparatus to admit steam for
one stroke, the other eccentric, with its own catch-slide, moves backwards, ready to work the
valve for the return stroke. The Expansion Valve is fixed, as already mentioned, in a separate
casing on the steam inlet of the existing slide valve box, and should the latter contain more
steam place than is necessary after the old or former expansion valve has been removed, it may
be lined or filled in with cast iron pieces bolted to the cover. The steam entering into the cy-
linder, therefore, will expand through the curtailed spaces of the Valve Box after the close of the
expansion valve, and after the steam ports are closed by the Slide Valve (or bottom valve) but
will be instantly brought up to its initial pressure by the fresh supply of steam from the Boilers
and beneficially used by the following stroke, the curtailed space in the Valve Box cannot there-
fore be considered as an inconvenient one.

In order to shew the improvement in the expansion-lines and in the higher initial steam
pressure, due to the absence of throttling the diagrams Figs. 326—329 are here appended for
comparison purposes. In Germany nearly two hundred have been applied by Messrs. Starke &
Derham in less than two years, the resulting economy being in condensing and non-condensing
engines from fifteen to — in bad cases — about thirty per cent., and in compound engines from

eight to fifteen per cent.; new engines with this motion applied are working with an evaporation
of 18 lbs. of water per I. H. P. per hour:

L. S#chsische Maschinenfabrik — Formerly

Richd. Hartmann — Chemnitz.

In the Expansion Valve-gear, shewn in
the annexed Figs. 332 and 333, and construot-
ed by the Sachsische Maschinenfabrik, motion
is again imparted to the main-slide G by a se-
parate eccentric, a second eccentric working on
a trip-gear effecting the working of the expan-
sion valve E. The steel-nib o fitted to the
spindle-slot end is alternately lifted by the
triggers N N, during each crank revolution,

Fig. 898 Fig. 383.
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owing to the action of the springs S&,. Each trigger is carried on a bell-crank L L, linked to the
ecocentric rod B; the triggers V.V, move thereby in opposite directions, so that for example, the one
trigger N is facing its maximum ascent, when the other trigger IV, is just about gearing on to the
valve-spindle. These triggers also form bell-cranks, whose horizontal arms M M, when ascending
oome in contact, sooner or later, with cams R R,, the positions of which are determined by the
governor acting uniformly upon them, through link K and levers H H,. As soon as disengagement
ensues, the spring in the small cylinder O presses the expansion-valve £ on its seating. To re-
duoe the valve-chest space, its cover is cast as shewn at aa

i. Ed. Hochheim, of Mark-Gladbach.

The Expansion-gear, patented by Edw. Hochheim of Mark-Gladbach, is represented on our
Plate XXXII (Figs. 4—6); here front and side elevations are given in Figs. 4 and 5, whilst plan
of this arrangement is drawn in Fig. 6.

The double-beat valve % in the valve-chest G' is moved by the rotation of the spindle F’;
it is self-evident that for each revolution, this valve must come into action twice. Motion is im-
parted to the mechanism by the eccentric rod B, which gears on to the lever C, which along
with the lever D is keyed on a spindle carried by the bracket 7. The lever D is furnished with
the two steel-nibbed triggers N and N, which alternately gear on to projections OO, arranged
on a disc 4 keyed on to the valve-spindle; in this manner the latter is caused to rotate, so open-
ing the valve. During the progress of this action, the triggers N and N, gradually sink and
come to lie respectively on the tappets rr,. Automatic regulation is effected through the wedge-
block K being connected by rod P and lever M with the axis R under governor control. The
governor, working almost frictionless, indicates by the finger z, the expansion-grade, at which
the engine is working.

k. W. H. Uhland, Engineer of Lelpzig.

Mr. W. H. Uhland, who in addition to his able Editorship of the leading Continental
Engineering periodical *), ranks amongst the most practical writers of the day, has certainly
filled up a most important gap hitherto existing in Engineering Literature, by the compilation of
the present work. The practical manner in which he has collated into one entire whole, the
contemporaneous mechanical practice of the leading European and American Steam-engine builders,
supplementing this practice with examples irregularly scattered in the Patent Archives and En-
gineering Press of various countries, and the manner in which he has further reduced this incon-
gruous mass of practical ingenuity, into a systematic record, certainly entitles him to the thanks
and gratitude of the Engineering profession at large; this the more so, as at no other time, has public
attention been more closely and more generally given to the subject he has herewith mastered!

A more fitting place for this well earned eulogy could probably not be found in this
Work, than side by side with the Automatic Variable Expansion-gear, illustrated in the annexed
Figs. 334—341, which is designed by Mr. Uhland, so proving that he is not merely a talented
Engineering writer, but also an actual practical worker.

In addition to its simplicity, this Expansion-gear shares the advantage of easy adaptabi-
lity to new and old Engines, and is equally applicable to all Valve-gears, no matter whether of
the slide-, lift-or rotating-types. '

%) Der practische Maschinen-Constructeur published by Baumgirtner & Co., Leipaig. The large Working-drawings
published with each issne on subjects relating to Mechanical Engineering, render this Journal specially useful to practical
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contact with the slides nn, it pushes them away from the plate. The moment this occurs, the
spring in the dash-pot O comes into action, so closing the corresponding valve. It is evident, that
the slide n can be thrown off the border of the plate A at any time, according to the position of
the projecting finger NN; in other words the range of expansion may be thus determined. For
this purpose, it is only necessary to comnect the finger N with the governor, so as to obtain in
as simple a manner ‘a8 possible, an Automatic Variable Expansion-gear.

Inside the sleeve B is an additional collar H — Figs. 837 and 338 — revolving with the
spindle W and connected with the vertical rods M M, to the governor. These rods impart to it
an additional up and down motion, and as the collar has a groove, into which a pin of the sleeve
B gears, it is evident that the rise or fall of the collar H will react on the sleeve B, by turning
it either to the left or to the right; this motion naturally implies the earlier or later disengage-
ment of the valve-spindles F or F,, or what is the same thing, an earlier or later cut-off.

For practical reasons, it appears advisable to make the groove in the collar H as steep
as possible, and in the case before us, the total work of the collar would move the finger N to
about !/, rev. The grade of expansion would therefore lie between 0.0 and 0.5 stroke, which may
be taken to suffice in Engines working with Automatic Expansion gears. Still the mechanism
allows itself to be applied to later cut-offs, by bolting the finger N to the collar H whereby
according to its position, steam may be automatically shut off, between 0.1—0.6, or 0.2—0.7, or
0.25—0.75 stroke etc. if it should appear undesirable to extend the range of expansion, by either
prolonging the collar H or by the adoption of other mechanism.

l. Messrs. Pusey, Jones & Co., of Wilmington. (Delaware, U. S.)
(Type: Tremper.)

This Expansion-gear is illustrated in the an-
nexed Figs. 342 and 343. An eccentric-rod is con.
nected with the lever A, which is mounted on the
same spindle as the bent lever BB,. The eyes of
the latter, form the swing-centre of triggers N N,;
the latter alternately raise the piston P owing to
the steel plate 0o, and as the piston P is rigidly
fixed to the valve-spindle F, the valve E is thereby
opened. During its rising motion, the trigger-end
slides on the wedge .M which is kept in position by
the governor-spindle R. This wedge forces the trigger
off the piston catches P, and relieving the latter, the
spindle is free to fall, and to so close the valve. An
india-rubber washer O prevents any concussion taking Fig. 343.
place. As soon as the governor balls have lifted Fig. 848,
the wedge M to its highest lift, no disengagement takes place, so that the main-slide admits
steam up to nearly full stroke.

m. Rudolf Affeltranger, of Bern.

German Letters Patent were obtained by Rudolf Affeltranger, for the peculiar Expansion-
gear shewn in section and in part plan in Figs. 344 and 345.

The apparatus is attached to the valve-chest. The passage of the steam, is indicated by
the inscribed arrows. The valve-chest contains a double-seated valve vv, and the rigid casing ¥
of the cock H. The rod @ is screwed fast into the valve v; & is a small piston fitting into
this valve. )
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To start the engine, the hand-wheel
D has to be turned in order to lift the
valve off its seating. The steam in the pipe-
connection 4, thereupon enters the valve,
and passes through Z into the valve-chest.
Simultaneously, the steam also comes to
play on the upper part of the valve by
passing through "the passages 54, the
chanrel ¢, and cock-way e. As these
steam-ways are comparatively small in
comparison to the steam-pipe, the progress
of the steam in them will be gradual, that
is to say the pressure of the steam on the
top side of the valve will only gradually
exert the same amount of pressure as that
on the underside. When equal pressures
are established, the spiral spring S presses
the valve on to its seating. In oconse-
‘ quence of the communication existing be-
- tween the inner portion of the valve chest
o and the capacity B, the steam expands in

both places.

}
|
\/I ) : ) This arrangement is controlled by

contracting or extending, the forementioned
steam-channel cc through the cock H
The latter is moved by the lever C placed
either in communication with the governor
or controlled by hand for a cetrtain ex-
pansion-grade. At times of starting with
) the governor-balls in their lowest position
the passage cc is fully open, but somewhat contracted when the engine is working at its normal
speed and vice versa.

Figs. 344 and 545.

2. Valve-gears, working with the Expansion-valve,s placed inside the Main-slide chest.

a, Prof. R. R. Werner of Darmstadt.

Prof. R. R. Werner's Expansion-gear is drawn in our Figs. 346—348 and it may be said
to share the main advantage over the preceding types, that the additional expansion of the steam
in the valve-chest is partially removed, inasmuch as the valve may lie close on or near to the
main-slide. This advantage calls forth the constructive difficulty, that the valve is obliged to
participate in the movement of the slide, in addition to its own motion.

The governor collar N rotates with its two cams, at equal speed with the crank-shaft.
The rod C has a friction roller », which is kept constantly against this cam-surface, by the spring
S in the cylinder 0. But as the rod C is connected to the expansion valve spindle F' by lever D,
oscillating movement is given to the expansion valve-spindle F. The latter carries a lever L
which opens and shuts the expansion-valve at the bidding of the governor, simultaneously allowing
the expansion-valve to follow the motion of the main-slide. Running at 44 revs. the govermor
allows the latest, whilst the earliest automatic cut-off takes place with 45 revs. of the crank-shaft;
hence it is evident, that the range of automatic expansion is confined to a small limit.



b J. Reusing, of Millheim on the Rhine.

The Expansion-gear of Mr. Reusing,
illustrated in Figs. 349—352 must be re-
garded as an advantageous solution, of a
jedicions arrangement of the expansion-
valve inside the main-slide.

An ecoentric works the main-slide
4. Admission-motion is imparted to the
expansion-valve supported by the main-
slide, either by a second eccentric (keyed
to the same lead angle 4 — Fig. 352 —
as the main-slide eccentric), in which case
the travel of the expansion-valve is reduced
to the extent of the main-slide travel. Or
the expansion-valve is worked off the same
eocentric, with a travel correspondingly
reduced by a combination of levers.

The casing D is fixed fast to the
main-glide rod by the sleeve d, and is
guided in the bracket T.

The triggers nn, swing on the
oemfres ff, carried by the bar g. These
triggers are either worked by a separate
ecoentrio, or by the main-slide eccentric
by reduced leverages.

By coming in contact with the go-
vernor-block 3, the trigger nibs nn, are
knocked out of gear, and the corresponding

Figs. 348 and 7.

Uhland-Tolhausen, Corliss-engines.

Fig. 348.
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valves closed. If we assume the slide to be moving in the direction of the inscribed arrow, with
the left admission port about to open, then the trigger n, has fallen in gear with the catch 4,
attached to the valve B, and opened the latter to the extent of § — Fig. 352 —. This opening
as well as the compression of the spring ¢, continually increase till the piston has travelled to
its other end, provided that the block M has not effected disengagement in the interim. The same
action is repeated with the trigger n owing the return-stroke and so on.

Air-cylinders a @, prevent any jarring taking place, and the set screws kk, serve for
tightening up the springs ce;.

H. Steam-engines, working with four separate valves.
1. Valve-gears with two Admission- and two Exhaust-Valves.

A. Admission-valves, arranged at the side of the Cylinder.

a. Washington Iron-Works, Newburgh (U. 8.).
(Pype: Wright.)

- At an Exhibition held at New-York in 1867, an Engine fitted with Wright's Valve-gear,
by the Washington Iron-Works, Newburgh received the first prize, as being the best American
Engine. Figs. 6 and 7 (Plate 47) shew the general arrangement, whilst Figs. 8—10 illustrate the
details of the valve-gear. Two equilibrium valves are arranged at the cylinder-side, working pa-
rallel to the cylinder-axis. The exhaust-valves of the grid-iron form, are arranged to the bottom
of the cylinder, and receive a continuous motion from a lay-shaft, whereas the admission valves
- are worked through the hollow spindle M driven by bevel-gear off the shaft A. This spindle has
two cam-pairs ee, and ¢i,, the former working the valve-spindle a, and the latter the valve-
spindle a,; these two spindles revolve at 1/, ¢rank-shaft speed. The teeth fitted to the internal
sides of these cams, gear on to a very broad wheel » keyed on the rod » and revolving inside
the hollow spindle M. The upper end of the rod » is connected with the governor, in such a
manner at s that it is worked up and down by rise or fall of the governor-balls. The lower end
of the rod = is fitted with a grooved cylinder on which the nut p slides up and down. The rod =
is thereby made to rotate along with the toothed wheel r; consequently the cam will be brought
up closer or further away from the valve-spindle ends. When these cams have glided off the
latter, the valves close, owing to the steam-pressure exerted upon them.

The above named Engineering Firm constructs Engines in this type in various sizes ranging
from 15 to 1200 HP.

b. John Rowan & Sons (Lim.), Engineers of Belfast.

For driving the machinery of a Flax Mill, Messrs. John Rowan & Sons (Lim.), Engineers
of Belfast, put down an Engine working with three cylinders independent of each other, though
having condenser and air-pump common to all three. This arrangement was adopted with a view
of obtaining as steady a speed as possible. The vertical cylinders were worked with a valve-
gear corresponding to that represented in Figs. 353 and 354, though' the port clearance is shewn
greatly exaggerated; the cranks driving these cylinders are set at 120° apart.

The horizontal lay-shaft A extends over the three cylinders and is connected by bevel-gear
with the vertical shaft, similarly driven from the crank-shaft. A cam D works the two exhaust-
valves H H, the action of the steam pressing the latter on their seatings. Each of the inlet-
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valves GG, is driven from a cam-disc C, which rotating with the lay-shaft lifts a frame B as
well as the valve spindle F. In order to vary the time of contact between cam-disc C and
valve-spindle F, a bolt N is inserted
between the spindle and the frame.
This bolt is connected with the go-
vernor by means of the bell-crank
RR, and rod M, whenoe it is pushed
forwards or backwards. If, therefore
the governor has attained its highest
position, the bolt M is pulled so far
back out of the forementioned frame,
that it is scarcely touched by the
cam C, oonsequently the inlet-valve
is already closed with the beginning
of the stroke. In order to obtain
an easy silent working of the valve-
gear, dash-pots O are applied and
filled with water.

Each of the three cylinders
was 221/, in. (570 mm.) in bore, and
of 4ft. (1220 mm.) stroke. Beginning
to work at 5 atm. pressure cutting
off at !/, th stroke, and running at
46 revolutions per min. — equal to
a piston speed of 6.1 ft. per sec. — the engine developed 300 HP.

Figs. 363 and 854.

c. Hartford Foundry & Machine Co. Hartford (Conn. U. 8.).
(Type: Woodruff.)

Figs. 4 and 5 (Plate 47) shews the Engine exhibited at the Centennial Exhibition by the
Hartford Foundry and Machine Co., as fitted with the Woodruff Valve-gear. It bears great resem-
blance in its internal gear to Wright's Valve-motion.

But the admission-valves are now worked off one eccentric C, which pushes back the
valve-spindles F' F',, 8o opening the corresponding valves. This cam is mounted on the hollow
governor spindle, and rotates at equal speed with the crank. To obtain a variable cut-off, the
lead-angle of this eccentric is changed. The return travel of the slides is due to the steam-
pressure. The expansion valves are of the grid-iron type, and they are worked by an eococentric
mounted on a transverse shaft under the slide-bars.

The very simple and solid appearance of this Engine, is at once apparent from our draw-
ings, which are taken from a 40 HP (nominal) engine of 1 ft. (305 mm.) cylinder-bore and 3 ft.
(914 mm.) stroke — three times the diam. — Running at 65 revs. per min. the mean piston-speed
amounts to nearly 6%/, ft. (2 m.) per sec.

d. Chr. Nolet, Engineer of Ghent (Belgium).

In 1872—1873, Mr. Nolet's Valve-gear was much discussed by the Engineering press, as
it undoubtedly attracted general attention, and still belongs to the most important modern
Steam-engine constructions. On Plate 61, we represent a 350 HP Horizontal Condensing Engine,

constructed by Mr. Ch. Nolet. There are separate exhaust and admission valves at each end of
34+






gear failed, then r would fall down till it caught the raised end of N, and would in the same
way hold it down, and prevent the admission of steam to the cylinder.

We may state that M. Nolet uses sliding valves for the exhaust, because he finds that
they will not score; for high-pressures he uses double-beat valves, which remain tight for two
years and often much more, and which can be made tight at any time in a couple of hours by

This description borrowed from “The Engineer”*) may be supplemented with the following
sdditions: The form of the cam D has been so chosen, as to cause the valve to lift very rapidly
up to about 0.3 stroke; from this piston-position up to 7/, stroke, the rod B lifts but slowly,
though sufficient to allow the governor to engage. The curve zz above the lever XN, indicates
the valve lifts, corresponding to the positions of the trigger r for various expansion-grades. The
valve-lift, which must take place during the gliding off of n and o, — i. e. when the lever N
is held fast by the trigger », — is similarly indicated for various expansion-grades, by the arcs
included by the angle marked a.

The Engine illustrated on Plate 61 has a cylinder-bore of 2 ft. 8 in. (815 mm.) and a
stroke of 5 ft. (1525 mm.). The steam-pipe is 8%, in. (220 mm.) diam. or ¥,,., part of the piston-
area; the pipe leading to the condenser is 11 in. (280 mm.) diam. or .,th of the piston in area.

The Condenser and the Air-pump merit further attention. Prior to the spent steam enter-
ing the condenser, it passes through a horizontal cylinder to heat the feed-water, circulating for
this purpose through a pipe-coil in this cylinder; by these means, the feed-water is raised to
double the pump temperature. This feed pump is 4%/, in. (120 mm.) diam. and has a stroke
of 113/, in. (283.5 mm.). The vertical single acting air-pump is driven by a bell-crank and se-
paxate. connecting rod off the crank-pin; its diam. is 1 ft. 10Y/, in. (570 mm.) and its stroke is
2 ft. 3%, in. (704 mm.) consequently its capacity stands to that of the steam-cylinder in the pro-
portien 1:4.4.

The slide-bar casting, of B« section, is bolted both to the cylinder-cover and to the crank-
shaft pedestal. The connecting rod is made five times as long as the crank, and the Engine is
placed under the control of an ordinary Watt's Governor.

B. With Admission-valves, placed over the cylinder.

a. Em. Walschaerts, Englneer of Brussels.

The Firm of Em. Walschaerts was represented by a 30—40 HP (nominal) Horizontal
Engine at the Paris Exhibition of 1878, the general arrangement of which we represent in ele-
vation and in end-view in Figs. 357 and 358. It was used at Paris, for driving the machinery in
the Belgian section.

Following the description given by “Engineering” **) the special feature about this type of
engine, which is of simple and straightforward design, is its steam-distributing apparatus. The
cylinder is jacketed, steam passing through the jacket on its way to two admission valves, which
are of the double-beat type, placed on the top of the cylinder. These valves are opened by eccen-
triocs upon a revolving longitudinal lay-shaft by the action of a catch forming part of the eccentric
rod, upon a small plate attached to the outer end of a horizontal lever, whose inner end lifts the
valve. By the intervention of the simple gear, shown in Fig. 358 the position of the eccentric
rod is determined by the governor, and the different parts of the gear are so proportioned, that

*) d. 28 March 1879, pg. 229.
**) d, 10 Jan. 1879, pg. 29.
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any change in this position, affects only the time of disengdgement, and not that of admission.
As.soon as the catch is tripped, the valve is shut by a spring in the usual way. It will be seen
that the whole gear very closely resembles the Sulzer gear in its original form, though it is somewhat
simplified. Instead, however, of using simjlar valves for the exhaust, M. Walschaerts employs grid-iron
slides, placed below the cylinder, and connected together and worked simultaneously by a single
spindle (Fig. 357). These valves receive motion only towards each end of the piston's stroke,
remaining stationary in one or other of two positions during the rest of the time. On the under
side of the piston-rod head are formed two inclined planes, one of which, at each end of the stroke,
comes in contact with and presses down a roller upon the end of a rocking lever, which is in the
fashion shown in Fig. 357, connected to the valve spindle. The gear is arranged so as to work at
any out-off between 0.0 and 0.85 of the stroke. There is a special connexion with the governor pro-
vided, which at once cuts off steam in the event of the governor ceasing to act through any cause

Fig. 851. Fig. 858,

The condenser and air pump are placed below the bed-plate. The pump is single-acting,
worked from the crank-pin through the system of levers, whose centre lines are shown in Fig. 357
The vacuum attained is said to be very good. ‘

M. Walschaerts has supplied a number of engines contructed upon the system illustrated
to manufacturing firms in Belgium. The largest size made has been 200 horse power, and trials
upon this engine have, we are informed, shown its consumption to have been only 0.82 kiles
(1.8 1b.) of common coal per indicated horse power per hour, including all fuel burnt during stop
pages. We have before us, however, only the broad results of these trials, and not the partim
lars of them. The ratio of brake to indicated horse power was over 90 per cent. Considerable
pains seem to have been taken in designing the engine to make all the parts accessible and
easily removable, in the event of any change being required. )

b. Socin & Wick, Engineers of Bile.

The Engineering Firm of Socin & Wick, also exhibited a Horizontal Engine at the Paris
International Exhibition of 1878, the admission valves of which were of the Sulzer-type, whilst
Nolet's arrangement of Exhaust-valves was adopted. Plate 62 represents this Engine.

The crank-shaft drives a horizontal lay-shaft at equal speed with itself by a pair of bevel-
wheels. As in Nolet's arrangement, this lay-shaft moves a secondary lay-shaft by equal spur
gearing. Four eccentrics are mounted on this shaft 4 — Fig. 7 — which work the four-valves.
The opening of an admission valve, follows with the downward motion of its corresponding ecoentric-
rod B, whereby a steel plate n fastened to the upper-end of B presses down the short arm D of



a bell-arank D K — vide Fig. 5 —. The long arm of the latter carries a friction-roller » which
presses on the steel-plate u of the valve-spindle lever L L,. The surface of this steel-plate u is
peculiar, inasmuch as its outer end is inolined to the friction roller, whilst its remaining curved-
surface has its centre coinciding with the swing centre of the bell-crank D K. Therefore, as soon
as the friotion-roller » begins to glide over the steel-plate u, the lever-arm L is pressed down,
the valve continues to lift, till the friction-roller rolls on the cylindrical surface of this plate u.
When this ooours, the valve will naturally remain stationary, till disengagement ensues between
the eccentric rod B and the lever arm D, whereupon the admission valve will rapidly close. The
dosing of the valve is effected by a spiral-spring, which has been previously compressed by the
ascending motion of the valve-spindle. On referring to Fig. 8, it will be seen that the spring is
compressed both from its top and its bottom. The pressure exerted on the spring bottom, ceases
to increase however as the friction roller has glided on to the cylindrical surface of the plate w.
The disengagement between eccentric rod and lever arm D is effected by the governor, inasmuch
as it determines the distance of the admission eccentriorod from the lever-arm D so that at a
certain time the edge of » — which as Fig. 7 shews describes an elliptical curve —may be relieved
from the lever arm D. The distance can be varied, owing to the connecting link J between the
rod B, and an eccentric M keyed on the expansion-shaft R under governor-control.

The peculiar form of the ‘steel-plate — called “Transporteur” by the makers — is due to
the hitherto ignored defect of most Engines, namely that the admission-passages corresponding to
high and low expansion-grades are made too large or too small. This defect is remedied by this
valve-spindle motion-transmitting apparatus, inasmuch as with early cut-offs from 0.0—0.15 stroke,
the valve is continuously rapidly lifted, whereas during later cut-offs the valve remains in a cer-
tain position, the lift of which, corresponding to the valve diameter, gives exaotly the required
steam-passage area. The double compression of the spiral spring before alluded to, meets another
objection, namely that the pressure on the springs increases to too great an extent with late cut-
offs, so that the beat of the valve is far greater with late than with early cut-offs. In the present
arrangement, on the other hand, the spring is only compressed from both ends up to 0.15 stroke,
after which the lower pressure ceases entirely leaving only the upper pressure to come into play;
in addition the top and bottom of the spring-boxes aot as air-cushions, so ensuring a steady motion.
The exhaust valve eccentrics, are worked by interposed eccentric, as the ordinary lever arrange-
ment would not look so well, on account of the small distance of the exhaust valves from the
cylinder centre.

The Engine exhibited was of 14%/, in. (375 mm.) diam. and 2’ 11%/; in. (900 mm.) stroke; it
ran at 65 revs. per min. so yielding a mean piston-speed of about 6%/, ft. (1.95 m.) per sec. The
cylinder is composed of several parts, as shewn in Figs. 3 and 4, it is jacketed and lagged. The
fly-wheel is arranged for rope-driving, and a cosine-governor controls the Engine-speed.

2. Valve-gears, shewing two differently combined Admission and Exhaust-valves.

a. Bolzano, Tedeseo & Co. of Schlan (Bohemia).
(Type: Regnier.)

Regnier's Valve-gear motion, as applied by Messrs. Bolzano. Tedesco & Co. of Schlan, is
exemplified on Plate 63.
: A horizontal lay-shaft is here driven at double crank-shaft speed by bevel-wheels off the
latter; this lay-shaft drives, the vertical governor-spindle, by a pair of equal bevel-wheels. The
latter imparts equal crank-shaft speed to two lay-shafts arranged transversely over and under the
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cylinder. The admission valves are of the piston-type, and are worked from the upper trans-
verse shaft. )

The mechanism will be best explained by Fig. 6, where it will be seen that the upper
shaft carries a crank C, which ocan revolve inside the frame B; the latter can only slide horisen-
tally whilst its internal slide 2 may in addition move up and down. The slide D carries catch-
plates OO, at each side, which with the slide, describe a circular pathe qual in radius to the crank-
length. The spindles F Fy of the piston-valves G'G, are swelled, so that the pressure of the
steam tends to push them in the direction of the inscribed arrows pp. The shoe of each valve
spindle, is furnished with a vertical slide NN, to which the additional catches nn, are fitted;
these slides V.V, are under governor control through the rods M M,.

The valve-gear is shewn in its central position, whilst the crank KX is still, to the extent
of its lead-angle d away from its dead-centre. In this position, and in the indicated direction of
motion, the catch o is pushing the plate n in front of it, whereby the piston-valve G will open
the port E after travelling to the extent of its lap. But as the edge of the catch o describes the
circular path, shewn in dotted lines, and the motion of n is confined to a horizontal movement,
at a certain time, the edge of o will glide off the catch n. The piston-valve G then follows the
direction of the steam-pressure pp and closes the port. Simultaneously the slide D continuing
its motion,. brings the catch o, in gear with n,, to repeat the foregoing action on the piston
valve @, during the next stroke. In the position the catch-plates nn, are drawn in our engraving
disengagement or cut-off would take place at ¥, stroke. If on the other hand, the plates n and w,
are pushed up to z and #, by the action of the governor, then » and o no longer come in contaet,
and the cut-of=0. The more n and n, are raised or lowered. the longer does engagement last,
consequently the valve will close later. The shifting of the plates nn, can naturally also be
done by hand, The constructive details of this part of the mechanism will be seen from Fig. 7.
The prolonged ends of the valve-spindles are furnished with air-buffers, the arrangement of which
is fully shewn in Fig. 1, and this remark also holds good, with regards to the grid formed
exhaust-valves worked off a heart-cam (cardioide).

. The cylinder-bore of this Engine was 12%/; in. (320 mm.); its stroke 2 ft. 71/; in. (800 mm.)
The steam supply pipe enters the cylinder from the side; its diameter was 3% in. (80 mm.) or
V/,¢ the cylinder cross-area. The exhaust pipe, joining one of the cylinder-legs is 4 in. (100 mm.)
in bore or 1/, the cylinder bore-area. The piston oconstruction is shewn in Fig 8, and Fig. 7
shews the constructive details of the valve-gear. The piston-valve — where two ports — exist may
also be arranged as drawn in Fig. 9. The crank-shaft pedestal is illustrated in Fig. 7. The fly-
wheel was 8 ft. 10 in. (2.7 m.) diam. and 153/, in. (400 mm.) on the face. A parabolic governsr
is used; a later improved construction of the latter is drawn in our Fig. 5. Attention may alm
be given to the lubricating plan adopted for the lower lay-shaft; for we find that a wrought iron ring
in the middle of the bearing is made to dip in oil, so ensuring constant lubrication whilst running.

b. Hick, Hargreaves & Co., Engineers of Bolton.

An original arrangement of the steam-cylinder-valves, reminding one of the Bdde & Farcot
type*), designed with the special purpose of reducing clearance-spaces, is drawn in our Fig. 859.
Admission of the steam to the cylinder is effected by ordinary Corliss-valves, whereas flat stamper
valves are used for the exhaust. This arrangement has been patented**) by Messrs. Wm.
Hargreaves & Wm. Inglis, both of the above mentioned Firm, and will no doubt be found meost
advantageous, in cases where the steam in the cylinder, is allowed to expand close up to at-

*) See pg. 76.
**) Blue-Book Specification No. 3340. A.D. 1877.
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mospheric pressure, as the opening of the stamper
valve will then offer the least resistance owing
to the reduced steam pressure on its inner face.
This Valve-gear has been successfully applied to
Engines working at 75 revs. per min., though
higher speeds are probably equally available, be-
osuse the flat stamper-valve may be quietly and
slowly opened and quietly and slowly shut, whilst
the motion in the interval may be as quick as de-
sired. Were the stamper-valve used for the steam-
inlet, it would on the contrary be compelled to shut
quickly, and this would necessarily limit the En- Fig. 366.

gine-speed.
c. Fr. Schmid, Engineer of Neustadt-Magdeburg.

In Figs. 360 and 361, we represent what Mr. Fr. Schmid, its Patentee, is pleased ‘to call
an “improved Corliss Valve-gear”, inasmuch as the attempt has here been made of obtaining a
quicker exhaust than is otherwise obtained, by employing two self-acting exhaust-valves H H,.
The fresh steam entering the cylinder, closes the exhaust valve on the steam admitting cylinder
side. As the two exhaust valves are connected together by an oscillating beam A, the other emission
valve is simultaneously lifted, so that the steam may escape from the other oyhnder—end

The patent lays further claim . . a
to regulating the steam-supply by flat-
slides, worked off toothed segments S
keyed on the valve-spindle /. The
reader will remember, that we met §
a similar arrangement in Nemelka's
Valve-gear which we described on
pg- 176 and illustrated on Plate XXIIIL

The admission-valves may be
worked by any trip-gear mechanism. Figs. 360 and s41.

It is very questionable, whether the forementioned automatic action of the Exhaust really
is an improvement, for no doubt a waste in the simultaneous discharge of fresh steam must take
place with each stroke. Apart from this consideration, which in itself will probably outweigh any
advantage gained, no compression can take place, hence this valuable factor for obtaining quiet
running etc. is also entirely lost.

______

il

Uhland-Tolhausen, Corliss-engines. 35
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oonneoted in the usual manner, by a rod to the rocking plate. Consequently, the lever K oscillates;
when the lever-eye 4 is in its lowest position, its trigger n acted upon by the spring s will come
to lie under the steel-catch o of the stationary lever L. The latter is keyed fast to the valve-
spindle, and can be pulled down by the dash-pot rod P. If, motion takes place in the direction
of the inscribed arrow, the lever L is turned accordingly, and the valve opens out the port.

Simultaneously the eye C of the trigger n, glides in the closed slide of the lever N; when
the end of this slide is reached, the continued motion of the lever K brings about a change in
the position of the trigger, which ultimately causes disengagement between n and o, whereupon
the valve closes in the ordinary way.

Variable expansion is obtained, by a horizontal shifting of the slide &, and for this reason
the latter is linked to the double lever R placed under governor-control, owing to its connection
with the governor-rod M; automatic disengagement therefore ensues, when the governor reacts on
the trigger n through the last mentioned mechanism. But in order to equalise the unequal piston
travels, the governor-collar U carries two unequal cams 7'7; with which the forementioned rods
M M, of the opposite cylinder-end are in contact. These ends are flattened, and slide at ¢ in
small guides. No special mechanism is required to keep the rods M or M; in contact with T or
T;, for this is already secured by the power required for disengagement purposes.

Respecting the machinery parts, likewise patented by Mr. Corliss, we may note the new
cylinder, longitudinal section of which, is drawn in our Fig. 364. It consists of the actual cylinder
A and its separately cast jacket B. The flanges of the cylinder are cast with rectangular formed
rings C C, to which the jacket is bolted. These rectangular rings serve the purpose, of meeting
the radial and axial expansion of the cylinder. D .) are two contraction rings placed outside,
and the rectangular rings C C similarly allow the steam-jacket to expand in the direction of the

whole length of the cylinder. ,
With regards to the valve-chest G and H, our woodcut shews that Béde & Farcot's ar-

rangement has been here re-introduced.

On Plate 64 we publish drawings of a Compound Pumping Engine designed and con-
structed with this Valve-gear, for the Water-works at Pawtucket, Rhode Island (U. S. A.) by Mr.
George H. Corliss, of Providence. In addition to its Valve-gear, this construction presents many
interesting details. The two horizontal cylinders are 15 in. (330 mm.) and 30 in. (762 mm.) bore,
and have each a stroke of 2 ft. 6 in. (762 mm.). The governor, common to both, runs the engine
at 52 revolutions per min. which corresponds to a mean piston speed of 4 ft. 4 in. (1.32 m.)
per sec.
The pumps are double acting plunger-pumps, with the plungers attached to the prolonged
piston-rod; their diameter is 10, in. (267 mm.), and the piston-rod is 2!/, in. (63 mm.) diam.
The suction and delivery pipes are 15 in (380 mm.) diam. The end of the piston rod is connected
by a short rod to a peculiarly formed rocking lever. The lower portion of this lever consists of
a cast-iron segment, whereas its upper part is enclosed by four wrought iron rods. They are
coupled with the cranks on the ends of the fly-wheel shaft by connecting rods. The fly-wheel
shaft rests on bearings carried by the pump castings. The fly-wheel is 18 ft. (5.48 m.) in diameter.
The construction of the fly-wheel is also patented, and consists of six equal parts, each forming
a part of the boss, wheel-arm and a segment of the rim. These parts are connected by screw-
bolts, working in radial flanges.

The air pump, which is 20 in. (508 mm.) diam. and of 7%, in. (190 mm.) stroke, is ar-
ranged vertically under the engine-floor, and is driven by a rod linked to the side of the fore-
mentioned cast-lever.

Some additional interesting particulars of this Engine or rather of working-results obtained,
were published, towards the end of last year by Engineering®) though our contemporary, is evi-

_’) d. 5 nge;;t.—l_S‘?Q et seq.
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The same principle has been retained, and this remark applies equally to the general
design as our Fig. 1—3 (Plate 65) conclusively prove. It is the disengagement-gear however,
which has assumed quite a different form as our Fig. 6 indicates. As in the first named arrange-
ment, a transverse lay-shaft carries three eccentrics, one of which drives the two exhaust valves,
whilst the other two each drive one admission valve.

The admission eccentric-rod 4 is linked to a cranked lever B; the other &teel-armoured
arm of the latter gears on the wedge formed trigger N, which articulates in a slot of the dash-
pot piston-rod end C, and is prevented from falling by the spring s. When the eccentric moves
in the direction of the inseribed arrow, the inlet valve is thereby opened. For disengagement
purposes, a small horizontal slide is furnished at D, with a movement block which slides to and
fro, according as the horizontal governor-rod acting on the lever R, R and link F, desires it to
do; this block has an adjustable steel finger » attached to it. Disengagement will therefore ensue,
when this projection » has sufficiently pressed the trigger,N against the spring-pressure s, to
cause the free arm of the lever-to be relieved from the trigger, whereupon the spring in the dash-
pot acting on the valve-spindle closes the admission valve.

The object of the slide D, which we likewise found introduced in the Marky & Schuls
Valve-gear *), is to prevent any reaction on the governor; for the pressure already largely reduced
through the acuteness of the trigger-angle, acts vertically to the direction of motion of the fingers
8o that the governor has merely to overcome the friction of these pressure-components. The chief
improvement in this Valve-gear, consists in this certain guide the slide affords to the block and
to its projecting finger.

Working at 90 lbs. pressure and running at 55 revs. per min. the Engine drawn on our
Plate 65, developed 45 horse-power, cutting off at Y/ th to Y,th stroke when non-condensing, and
at 4th to /j,th when working a8 a Condensing Engine.

The cylinder diam. is quoted at 17%,“ (450 mm.) and its stroke is 371/," (950 mm.), so
that a mean piston-speed of 5 ft. 9 in. (1.75 m.) per sec. is obtained. The constructive details of
these parts are the same as were previously discussed, so that we may content ourselves by add-
ing a few additional particulars. The diam. of the steam supply pipe is 5 in. (125 mm.) so that
its bore is 1/,,th the size of the cylinder cross-area; the ports are 16Y" long >< 1 in. wide
(410>< 23 mm.), so presenting 1/;,th part of the cylinder bore-area.

The lineal lead of the admission-valve amounts to ¥,¢th in. (2 mm.); that of the exhaust-
valve 3,4,—%, in. (5—6 mm.). The steam-ports are not fully opened, with earlier cut-offs thaa
1,th gtroke, still this does not cause any wire-drawing of the steam, as its velocity does not
exceed 195 ft. (30 m.). The annexed Indicator-diagram, taken off this Eugine, proves its superior
working with early cut-offs. The curve a was obtained by pressing the governor done by hand,

when the Engine was running at 80 revolutions

A per min. with a boiler-pressure equal to 4.4 atm
(66 1bs.). When merely driving the shafting, the
g steam expanded below atmospheric pressure, 88
b shewn by curve b; in this case the pressure in the
boiler was 4.65 atm. and the number of revs. 60.
aay —————————_____ s

rr— The waved portion of these curves is due to the

vibration of the indicator-spring. The range of
expansion is limited to %, stroke. The exhaust pipe is 6 in. (150 mm.) diam= 1/, cylinder cros%
area; the exhaust passages are 16!/ in. long >< 1%, in. wide (410>< 34 mm.) and stand thus in
the proportion of Y,,., to the cylinder bore-area.

(=

*) see pg. 66.
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to be here counteracted by the boiler-steam pressure. According as the pressure-surface of the
india-rubber plate is large or small, the rotary valve will be more or less balanced; if the plate
pressure surface is therefore made of the correct size, it is evident that the valve must sit close
on its seating, till a wear and tear of ¥,th in. (5 mm.) has taken place in the valve seating-surfaces.
Consequently this rotary valve design not merely balanced, but adjusts itself automatically so long
as the prescribed limit of wear and tear is not exceeded.

An expansion-valve with four openings is inserted in the rotary valve, and is connected
by its lever k¥ with the governor. The latter therefore gives it a rocking motion so regulating
the admission of the steam to the rotary valve. If the governor causes the expansion valve to
oscillate in equal direction with the rotary valve, steam is allowed to pass longer through the
steam-passages, and in this manner an automatic variable cut-off between 0.0 and 0.4 stroke is
obtained. Referring to Fig. 377, in which a certain position of the expansion valve to the rotary
valve is illustrated, E denotes the duration of admission, X indicates the expansion-period, 4
shews the exhaust, and lastly C refers to the compression-period.

c. Feodor Siegel of Schdnebeck on the Elbe.

A valve-gear patented by Messrs. A. Behne & F. Siegel is usually fitted to the Three-
cylinder Engine constructed at the Works of Mf. Feodor Siegel. We represent one of these

Fig. 380—3s2.

single acting Engines in our annexed Figs. 380—382. The three cylinders are placed close tv
each other, in vertical positions, with their axes in one plane. These cylinders are left open
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towards their crank-shaft ends, and the cranks are set at 120° to each other. The crank-shaft is
supported by a cylindrical casing completely boxed in, excepting that its top carries a small pipe
communicating with the atmosphere. The interior of this casing conpsequently also communicates
with the open cylinder-ends; any steam-leakage therefore escapes through the formentioned pipe.

These steam-oylinders being single-acting, the piston-rods are merely in compression, dur-
ing the whole of their work. The three steam-passages ¢, as well as the steam supply and ex-
haust pipes, abut in the valve chest H. The main-valve driven by a pair of bevel-wheels and a
disc G which carries the hand-wheel R along with it owing to the protruding stud z, works in such
s mammer as to place the working pistons in communication with the steam-supply pipe, whilst
the returning idle pistons are in communication
with the exhaust. The proper distribution of the
steam through the ordinary rotary valve — shewn
in plan in Fig. 382, — is obtained by placing .
the outlets of the three passages in the valve- {
chest at 120° apart. :

The Engine is reversed by turning the
valve by the hand-wheel R. The latter has the
pin z fixed to it, to gear in a concentric groove
the disc G, which permits the hand-wheel to be
tarned round 180°. The main-spindle consists of
two parts; namely the upper part with the disc
G keyed fast, and the lower part connected with
the valve. If the Engine is to be reversed, the
shut-off valve is closed, whereupon the Engine
oomes to a stand-still; the hand-wheel is then
turned in the same direction as it was previously
running, and as far round as the groove permits.
The shut-off valve is then re-opened, whereupon
the engine moves in a contrary direction.

As this type of Engines is intended for
high-speeds, all the moving parts are boxed in,
so as to prevent accidents.

The lubricating method still remains to be
described and the manner in which the valve
and as well as the three cylinders are lubricated,
is as peculiar as it is practical. The lubricator-
cup F delivers the lubricant in the first instance,
through two passages, to the valve, so oiling the
latter. Any excess of the lubricant, is then car-
ried by the steam uniformly into the cylinders.

i

C. Automatic Engine-stop apparatus.

By M. A. Starke of Hirschberg (Silesia).

To prevent the “running-away” of Engines at any time, the automatic Engine stop-appa-
ratus, illustrated in Figs. 383—386, has been designed and patented in Germany by M. A. Starke
of Hirschberg (Silesia). At allows itself to be applied to any Engine, and is specially adapted

to Motors working with automatic Variable Expansion gears.
86+
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Emil Blaha in his “Steuerungen der Maschinen” divides Corliss valve-gears, according to
a proposal emanating from F. Wellner & Prof. G. Schmidt, inasmuch as he terms that portion
of the mechanism receiving its motion direct from the engine, the “active transmitter” whereas
the remaining portion connected with the steam-distributing organs, he ocalls the “passive trans-
mitter”. In this manner four grotipes are obtained as the active or passive transmitter is disen-
gaged or altered by the governor. The greater part of valve-gear motions, belong to one of these
two divisions, and in fact we may add that it is the trip-gears where the active transmitter is
disengaged, and the lift-valve gears where the passive transmitter is displaced.

Miiller-Melchior in a paper contributed to Dingler'’s Polytechn-Journal, divides all the
valve-gears extant, into two groupes, namely Positive valve-gear motions, and secondly into Ex-
pansion-gears (according to von Reiche) which again may be subdivided into such as offer isochro-
nous (equal timed) in contra-distinotion to those which offer allochronous disengagements (cut-offs).
With Expansion-gears working with isochronous disengagements, the steam-distributing organ, ad-
vanoes in the same degree as the disengagement gear, that is to say, the co-operating borders of
the admission become larger in the same proportion as the distance between the co-operating
edges of the disengagement-gear becomes reduced. Amongst this olass trip-gears figure con-
spicuously.

On the other hand, an allochronous expansion gear may be said to present itself, when
the formentioned simultaneous “going-together” of the external and internal valve-gear, no longer
takes place, but where instead the longitudinal and transverse motions of an eccentric-rod are
used, for acting respectively on the valve-opening, and on the distance between the ,striking”
edges. In these valve-gears, the steam-distributing organ may still become disengaged during its
return, so allowing a range of expansion, between 0.0 and 1.0 stroke. The latest Valve-gears of
Sulser, Quillacq, Trappen, Kuchenbecker, Teichmann etc. belong hereto, and which are classed as
“Valve-gears with positive opening and negative closing of the inlet-valves”.

Fine and ingenious as such divisions appear, and however well they may adapt themselves
to theoretical investigatives, still they are of little use to the practical machinist, inasmuch as
the latter will always classify an Engine, according to its clearly visible external characteristios.
Acting up to this practical view, a classification has been adopted in the preceding pages, which
pays regard to the types of steam-distributing organs, employed, as well as to their position on
the cylinder, and which similarly takes into question the constituent parts of the external valve-
mechanisin — whether working with or without trip-gears. We now propose to inquire more
minutely into the various valve-gear-motions, and their application to the three steam-distributing
organs, such as they present themselves in the rotary or rocking valve, the slide valve, and the
lift-valve!

It is said that an American mechanic, named Fr. E. Sickels first invented a trip-gear in
~ oconnection with a valve-gear, which he patented about 1841. This mechanism was applied by the
Engineering Firm Hogg . of New-York to the Steamer named “South America”. The governor
was not already used to act on the valve-gear. To Zachariah Allen the merit is however due of
having already invented in 1834, an Expansion-gear which was already depending on the governor.
The first party, who allowed the governor to act on a trip-gear was George H. Corliss, who as
we have already observed applied it to this purpose about the year 1849.

The characteristics of a Corliss-valve gear, consists in the four separate steam distributing
organs, and the resulting diminution of the clearance or waste spaces; then again in the disen-
gagement of the external mechanism by the governor at the end of the steam-admission periods,
whereby the work done by the Engine is regulated and constantly performed under the boiler-
steam pressure. No throttling of the steam takes place, however early the cut-off ensues, because
the steam-ports always open in the same manner no matter whether the steam is cut-off early or
late, whilst the exhaust, with suitable lead and moderate compression, remains constant during
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when non-balanced, their form is naturally very simple. They are chiefly worked by an eccentric
or oounter-crank. :

But if it is desired to obtain a variable expansion, then the edge of the valve which
cuts-off the steam, must journey over a different travel to the rest of the edges: this is only pos-
gsible by reducing the steam-distributing organ into two parts. Whilst the one valve is continually
oscillating and so regulating the beginning of the admission and of the exhaust periods, the ex-
pansion valve under hand or governor control is specially worked to shut-off quickly.

If in using this oscillating valve, it is desired to approach the Corliss-type, then a separate
steam-distributing organ is chosen for each of the four working edges; the small Engine of Fenby
serves as a good example in this latter respect.

BRotary-valves may be said to form a class by themselves. Though at the Paris Exhibition
of 1878, this arrangement was only shewn applied to small motors, it would be wrong to conclude
that owing to the various constructive difficulties inherent to this valve-gear, it will not be able
to hold its own ground. On the contrary, the advantages of this type, consist in its perfect ba-
lanced qualities, enabling it to be used at very high steam pressures and piston-speeds. All the
oscillating parts of the other valve-gears, as well as their link-combinations, are here dispensed
with, because continuous rotary motion merely takes place. Again, the wear is slight on account
of the reduced speed of the steam-distributing valve; thus in Radinger’s, Musil's and Ehrhardt's
valve-gears, we noticed that the valve rotated at only half the crank-shaft speed, whereas this
speed was further reduced to one third in Waldemar's Fritsche's Valve-gear. We have already
seen, that with these valve-gears, expansion is obtained by a special expansion-valve; the latter
was made to rotate inside the other in Radinger's design, whereas in Musil, Ehrhardt’s or Fritche's
Valve-gears, the expansion-valve is fixed, and only moved by the governor. On account of the
very favorable results obtained with Engines so fitted — provided higher speeds and working-pres-
sures continue, to increase in favour — it is probable, that the Rotary Valve-gears may become
serious competitors of the present highly favored trip-gear types!

The principle involved in “positive motion as applied to slide-valves” is placed beyond the
province of the Work for reason that this subject has already largely appeared in print.

Referring to lift-valve gears with fixed expansions, they are often worked by an eccentric,
or still oftener by cams, the form of which determine the duration of admission and exhaust.
With this class, it is easier to obtain variable expansions, for reason that the admission valve
can be worked independently of the exhaust-valve. This fact, is utilised to the best advantage
by a number of machinists, inasmuch as they employ a number of differently formed cams, each
answering to a certain degree of expansion, whereby variable expansion it is obtained; these cams
are often united into one piece, which is then pushed by hand or by the governor under the
valve-spindle lever.

In the way of combining the slide-valve as steam-distributing organ, with the Lift-valve
for the expansion-medium, we met with a number of constructions, each of which could only be
singly treated, and which therefore offer no reason for a general treatment here. Still it may be
observed, that as in most of these cases, the expansion-valve is worked off a distinct organ, their
principle admits of the high range of expansion of 0.0 to 1.0 stroke.

In the various Valve-gears, which we have just generalized, the strict Corliss principle is
more or less imperfectly rendered, inasmuch as either the instantaneous steam cut-off, or the se-
parated arrangement ot the valves is found wanting.

On the other hand, the entire conditions of the Corliss-principle are fulfilled to the letter
by the Lift or Double-beat Valve-gears, which we might conveniently ground so as being of the
Sulzer-type. These Valve-gears deserve the greatest attention, because they permit a quick-steam
admission and an unlimited range of expansion.

For opening the inlet valve, half of the forward or return stroke of the eccentric is used,
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which travel corresponds to the full piston stroke. The disengagement of the escentric rod, also
takes place with the return of the ecoentric. In most cases, even when no disengagement takes
place the valve closes the steam-port at stroke-end, consequently Engines fitted with these valve
gears can be worked non-expansively.

The external mechanism of this valve-gear type, can be constructed in such a simple way,
as hardly seems attainable with trip-gear constructions. We will for instance remind the reader
to the Valve-gears of Kuchenbecker, Trappen, and Teichmann which all bear a great similarity
to each other. It is questionable whether anything more simple can be devised for the purpose,
than a steel nibbed eccentric-rod, or an eccentric strap, pushing a rod (connected with the valve-
spindle) in front of it, whilst this rod is simultaneously guided or held in certain positions by
the governor.

If additional conditions have to be fulfilled by the valve-gear type, be it that it should
adapt itself to reversing or to high-speed purposes, then the mechanism naturally becomes more
complicated as we noticed in the latest Sulzer-engine type, or in the Winding-engine of
Quillacq ete. ' -

' The lift valve-gears with positive-motion throughout, deserve special attention, as the only
two representatives of this type, Collmann and Brown have lately been joined by the ingenious
gear of Mr. Hartung. It is not to be desired, that with high-speeds, this type offers certain ad-
vantages, inasmuch as with the latter, the closing of & valve cannot be retarded through stuffing-
box friction in case the dash-pot fails to act. .

When discribing the various valve-gears, with negative (free) disengagement, we have in-
variably stated the closing of the valve to be instantaneous (momentary); it is however self-evident
that a certain time must necessarily elapse for the closing of the valve on its seating. Were it
desired to obtain a valve-lift diagram direct from the engine, the closing line of the diagram
would intersect the horizontal line representing the piston-travel not vertically but in a slightly
inclined direction. Nevertheless, careful indicator-trials have amply proved that a diminution of
pressure at the end of the admission does not take place. Much as this “negative motion” answers
to these conditions, it also permits the reverse to take place. For many-machinists do not like
to see sharp corners in indicator-diagrams, but prefer to see these nicely rounded off. By ad-
justing the dash-pot valves, a slow or a later cut-off, may be obtained, as we have already shewn.

As the preceding remarks shew, though an instantaneous cut-off is not attainable, still a
positive movement of the external mechanism embodying the closing of the valve, may nevertheless
yield diagrams which for practical purposes are taken to be “perfect’ by some Machinists. Still
the correctness of this idea is much disputed, for public Engineering opinion is largely divided
on this question. It may therefore be advisable to leave the decision an open question, and to
merely refer those parties who are disirous of gaining more information on this subject to the
pamphlets respectly published by Messrs. Sulzer and replied to by Mr. Collmann, who as can be
easily imagined take up different points of view according to the opposite principles of the Valve-
gears advocated by these two Engineers.

II. Constructive-principles of the Steam-engine.

In order to shew up the general constructive-principles adopted in the preceeding pages,
in as short and yet as comprehensive a manner as practicable, we have tabulated the chief dimen-
sions of the most important types, in the Tables here annexed. The steam-engines are again
grouped according to their steam-distributing organs, and to facilitate reference-purpose, the number
of the page on which any particular Engine is described, or the number of the Plate on which
it is illustrated, has been included in these Tables. In cases, where it was subsequently found
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Plate 2,

Corliss-Engine constructed by Messrs. Robert Wetherll & Co. of Chester P., U. 8.
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Fig 1.

Corliss-Engines Messrs. Bscher, Wyss & Co. Bogineers of Jirich.
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Corliss-Engine of the Stollberg-Nachine-works, llsenburg.

— ] ' :
- - I %
i ! S
I - V— - "‘\
| m—— _ . e
bl = === - c-— —!—-‘ - -
- s -
- - B - - LT " /.
— - — - e
, _ P /
: A
) ‘ - . e e Y
. e L
J

+ e :
[T ‘ ‘i
b
e ey ]
- ] [ ] ‘ - [IY
1 1\

. 2 un _
— -
Fig2 o cocd ™
! ' . L
_ e s, T e,
! i " “rt oy S - T e - |
! LT oo s L '
| . i - g . ;
SR f I
‘ | ; -
' A~ ,.-._ B —
;../ — .‘ " “rs - - -

B & 7. K 3pon, London & New-fork. B, Bpringer, Leipsic.
























Plate 4.

U:land-Tolbausen, Corliss-Bngines,

1%

'§ ") ‘uapuosg Jo ssiio) | 009 kq poudisop ‘dwnd-ry pue uiBug-{eyuoruio

H. Springer, leipsic.

R & 1N Sy London & NewTok,






[bland-Tolhausen, Corlizs-Engines, Plats &

Corliss-Engine of the Stollberg-Nachine-works, llsenburg.

- _ .
-
| e——— — - /- - N
TttoT T ' eI L o
- ————— - ' ! .
' . ﬁ
z S
'V ; - - - C Y
R - e . -
! ‘L: i
o ETYE Tt
i | ;}{/3,\ . :~ 3
R Dol o
sk \1:
¥ hi:
. =y z
' _ e :
+ 1 ... - 11
- !
2 e {

B & R X Spon, London & New-Tork. . ' B, Springer, Leipsic.










































Ubland-Tolbausen, Corkiss-Engines, Plae XII,

Stieam engine filled with Rocking valve gear, Messrs. B. P. Allis & Co, Engineers, Milwaukee.
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Uiand-Tochsusen, Corliss-Eagices, ‘ Plats XIVIL

Lifi-valve gear, of the Ciluische Maschineabaa-ActiengesellschaR, Bagonthal ur. Cologne. (Figs. 1-4).
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Plate XVIIL. (Figs. 1—9). The variable Double Slide-valve gear of F. A. Schulze, Zeitz, referred to on pg. 120,
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(Figs. 10—18). Double Slide-valve gear of E. Skoda, of Pilsen, pg. 121.

Wilson’s Patent automatic variable expansion gear, pg. 128.

(Figs. 1—8). Slide-valve gear of J. Edge & Co., of Bolton, pg. 184.

(Figs. 3—4). Slide-valve gears of Goldie & Mc. Culloch, of Galt, pg. 124.

(Figs. 5—9). ditto, pg. 170.

(Figs. 1—6). Expansion-gear of C. Prott, of Berlin, pg. 151.

(Figs. 1—3). Brandt & L’Huillier’s Slide-valve expansion-gear, pg. 162.

(Figs. 4—5). Dautzenberg's Slide-valve motion, pg. 169.

(Figs. 1-3). L. Nemelka’s Variable Expansion Slide-valve gear, pg. 176,

(Figs. 4—6). N. T. Greene’s Automatic Variable Expansion slide-valve motion, pg. 176.

Quadruple Slide-gear by Babcock & Wilcox, New-York, pg. 180.

(Figs. 1—8). Moritz Kuchenbecker, of Schweidnitz, pg. 193.

(Figs. 3—3). Automatic Variable Lift-valve gear of .C. E. Rost & Co., of Dresden, pg. 241.

60 HP. Horizontal Cylinder arrangement, constructed by Cail Halot & Co., of Brussels, pg. 195.

(Figs. 1-4). Lift-valve gear of the Cdlnische Maschinenbau-Actiengesellschaft, of Bayenthal, pg. 203.
(Figs. 5—6). Lift-valve motion of the Friedrich-Wilhelmshatte, of Malheim, pg. 208.

(Figs. 1—8). Lift-valve gear of the Prager Maschinenbau-Actiengesellschaft, of Prague, pg. 205.

(Figs. 1—4). Automatic Lift-valve gear ot Fr. Freiesleben, of Niesky, pg. 208.

(Figs. 5—6). Lift-valve gear of G. Sigl, of Vienna, pg. 205.

150 HP. Compound Condensing Engine, by Claparéde & Co., of St Denis, pg. 208.

(Figs. 1-5). Lift-valve gear of Jos. Pallenberg, of Mannheim, pg. 220.

(Figs. 6—1). Lift-valve gear of H. Borgsmiller, of Hofstede, pg. 245.

Compound Beam-engine, fitted with Automatic Variable Slide-valve Gear, by Boudier, Fréres, of Rouen, p. 126.
(Figs. 1—3). Lift-valve gear of C. Trostorff, of Aix-la-Chapelle, pg. 225.

(Figs. 4—38). Lift-valve gear of A. Knoevenagel, of Hannover, pg. 225.

(Figs. 6—8). Lift-valve gear of J. Voll, of Eupen, pg. 226.

Horizontal Compound Engine, by Boudier Fréres, of Rouen, pg. 146.

(Figs. 1—3). Automatic Variable Expansion-gear, of the late A. Moller, of Holzminden, pg. 243.

(Figs. 4—6). Expansion-gear, patented by Ed. Hochheim, of Mark-Gladbach, pg. 259.

Horizontal High-pressure Engine, fitted with Wannieck & Koppner's Improved Slide-motion, pg. 166.
(Figs. 1—2). Expansion-gear of Raymond, of Lattich, pg. 253.

(Figs. 3—4). Expansion-gears of Briegleb, Hansen & Co., of Gotha, pg. 258.

Horizontal High-pressure Engine, fitted with Wannieck & Koppner's Improved Slide-motion (Comnstructive
details), pg. 166.

(Figs. 1-3). Horizontal Condensing Engine (Constructive details) constructed by “The Société Suisse, of
Winterthur, pg. 234.

(Figs. 4—T). Horizontal Compound Condensing Engine of W. and J. Galloway & Sons, of Manchester, p. 170,
(Figs. 1—4). Horizontal Engine, constructed by C. H. Brown & Co., of Fitchhurg (U. S. A.), pg. 178.
(Figs. 5-9). Horizontal High-pressure Engine, working with four Slides, constructed by Wm. Wright &
Co., of Newburgh (U. 8, A.), pg. 174.

Horizontal Condensing Engine, (Type: Zimmerman-Waldmann), constructed by the Buda-Pesth Machine
Works of the Austro-Hungarian Railway, pg. 175.

Horizontal Condensing Engine (Type: Lebrun), constructed by B. Lebrun & Co., of Nimy (Belgium), p. 178.

*) The Roman Numbers, as applied to the Plates, refer to the small Sketches, whilst ordinary numbers denote
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Plate 39. Horizontal Condensing Engine (Type: Wannieck-Koppner), constructed by Fr. Wannieck, of Briinn, p. 187,
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40.
41.

Horizontal Condensing Engine (Type: Smrczka), by J. C. Bernard, of Karolinenthal, near Prague, p. 189.
12 HP. Horizontal Condensing Engine (Type: Theis), J. and V. Florio & Co., Engineers, of Palermo, p. 191.

492. Horizontal Condensing Engine, Messrs. Artige & Co., of Paris, pg. 195.

[
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57.
. Horizontal-Engine (Type: Hartung), by the Harzer Actiengesellschaft fir Eisenbahnbedarf, of Nordhausen p. 240.
59.
60.
61.
62.
63.

. (Figs. 1-17). Marine-Engine, fitted with Variable Expansion-gear (Type: Baird), Messrs, Pasey, Jones & Co,,

of New-York, pg. 239.

. (Figs. 18—20). American Blowing Engine Valve-gears of John Fritz, pg. 200.
. (Figs. 21—28) “ “ “
. 15 HP. Horizontal Condensing Engine, constructed by the Maschinenbau-Actiengesellschaft, of Nitrnberg, p. 206.
. Constructive detail of the preceding Engine, pg. 206,

. Lift-valve gears, constructed by Briegleb, Hansen & Co, of Gotha, pg. 209.

. (Figs 1—3). Horizontal Engine, fitted with Automatic Variable Expansion-gear, by the Putnam Machine Co.,

“ 4 of B. Cross, of S8acramento, pg. 200.

of Fitchburg, (Mass.), pg. 210.

. (Figs. 4—5). Horizontal Engine, constructed by the Hartford Foundry and Machine Co. (Type: Woodruff), p. 265.
. (Figs. 6—10). Horizontal Engine, by the Washington Ironworks (Type: Wright), of Newburgh (U. S. A.) p. 264.
. (Figs. 1—8). Lift-valve gear of the Société de 'Horme of St. Julien, pg. 242.

. (Figs. 9—11). Lift-valve gear of the Société Anonyme de Constructions Mecaniques D’Anzin (France), p. 211.
. 10 HP. Horizontal Condensing-Engine (Type: 1873), constructed by Gebrider Sulzer of Winterthur, p. 215.

. Horizontal Compound Condensing-Engine (Type 18”8), constructe]l by Gebrader Sulzer, of Winterthur, p. 218.

(Figs. 1-3). Coupled Horizontal Condensing Engines (Sulser-type), by the Maschinenfabrik Augsburg, p. 221.

. (Figs. 4—5). Constructive-details of Cylinder shewn on Plate 87, pg. 221.
. Rolling-mill Engine, fitted with Trappen’s Valve-gear, constructed by the Markische Maschinenbau-Anstalt, of

‘Wetter on the Ruhr, pg. 222.

. (Figs. 1-38). Lift-valve gear (Type: Zimmermann), by Lecointe & Villette, of Saint-Quentin, pg. 224. .

. (Figs. 4—-7). Lift-valve gear, designed and constructed by the Société Anonyme de Marcinelle & Couillet, p. 237.
. Compound Tandem engine, by Escher, Wyss & Co., of Zfirich, pg. 228.

. Horizontal Condensing Engine, fitted with the Collman Valve-gear, as made by the Gorlitzer Maschinenbau-

Anstalt and Eisengiesserei, of Gorlitz (vide footnote on pg. 28, Supplementary Volume).

. High-speed Horizontal Engine (Type: Brown), constructed by the Schweizerische Locomotiv- and Maschinen-

fabrik, of Winterthur, pg. 233.
80 HP. Horizontal Condensing Fngine, made by the Sichsische Maschinenfabrik, of Chemnits, pg. 285.

Horizontal Condensing Engine, made by Crespin & Marteau, of Paris, pg. 244.

Automatic Variable Expansion-gears (Type: Starke), by Starke & Hoffmanu, of Hirschberg, pg. 256.

350 HP. Horizontal Condensing Engine, made by Ch. Nolet, of Ghent, pg. 265.

Horizontal Engine, fitted with Combined Valve-gear, by Socin & Wick, of Basle, pg. 268.

Horizontal Engine, fitted with Combined Valve-gear (Type: Regnier), by Bolzano, Tedesco & Co., of Schlan, p. 269.

64. (Figs. 1—8). Compound Pumping Engine, as made by Geo. H. Corliss, of Providence (U. 8. A.) pg. 273.

64.

66.

(Figs. 3—6). Corliss Valve-gear, constructed by Berger, André and Co., of Thann, pg. £77, -

3000 HP. Corliss Beam-engine, constructed by Pr. van den Kerchove, of Ghent, pg. 274.

45 HP. Corliss-Engine (Kliebisch’s Improved Type), by the Sangerhausen Actien-Maschinenfabrik, of Sanger-
hausen, pg. 275.




Preface.

The present “Slide and Piston Valve-geared Steam-Engine” Work, forms the Supplementary
Volume to “Corliss-Engines” published in 1879—1880. In tone and tendency, it is analogous to
the practical course pursued in the last named Work, and accordingly it has been primarily
adapted to serve as a Treatise for Steam-Engine Makers, revealing to the Mechanical Engineering
Profession, a collection of the most noteworthy Engine-types; these are described with special
reference tb their merits and defects, and illustrated with sets of Working-drawings, and Sketches,
with all the necessary working dimensions inscribed thereon, for the immediate use of the Pattern-
Room or the Drawing-Office.

It was the original intention of my esteemed Colleague Mr. W. H. Ukland, to exhaust the
subject of “Woolf and Compound Engines” in the present Volume; yet, owing to typographical
reasons, this intention had to be abandoned. However, this project will be carried into effect, by
treating this subject as a separate Work, which the Undersigned proposes to extend by similarly
treating of Portable-, Traction, and Tramway-Engines.

The present Volume, must therefore be accepted as completing “Corliss Fngines”; thus the
three Volumes afford a record of the development and constructive principles of the latest and
most approved International Engine-practice, by grouping in

Vol. I.: Corliss-, Rocking- and Rotary Valve-gears.
Vol. Il.: Slide- and Beat-valve gears, working with Trip-motions.
Supplementary Volume: Slide- and Piston-Valve gears,

which together form 450 pages of Text, illustrated by 800 wood-cuts, and by 88 Plates of
Working-drawings appended in large Atlas-form (16—22 in.) in addition to 53 small lithographed
Plates, so collating about 400 Engines belonging to the Mill-driving, Pumping, Blowing, Winding
and Marin ,-types etc.

The Translator avails himself of this opportunity, to correct an erroneous impression which
appears to have gained some ground, that the title of “Corliss-Engines” implied the treatment of
no other Engine types in the preceding Volumes. On the contrary, the “Corliss-engines” therein
enumerated form a conspicuous minority, which classification has been merely adopted, as it offered
itself as the most convenient method of comparing various Engines working expansively, with other
highly approved constructions; the descriptions given in “Corliss-Engines”, of the latest improve-
ments brought to bear on the details of these various Engine-types, will be found applicable in many
cages, to the Engine-makes of those Engineers who rightly or wrongly discountenance Corliss-gears,
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and for this reason, too much attention cannot be given to these improvements of detail enumerated
in ““Corliss-Engines”.

In conclusion, the Translator tenders his thanks to those who have assisted him i
extending the present Volume, and trusts that his labours in this direction may lead to further
improvements in the construction of the Steam-Engine!

PARTINGTON, November 1881.
Anatole Tolhausen.
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X (Figs. 1—3). Engine fitted with A. Siepermanns’s variable expansion gear, pg. 64.
X (Figs. 4-10). Variable Expansion gear designed by E. Earnshaw & Co., of Nirnberg, p. 66.
11 Coupled Vertical Engines, as made by Lucien Guinotte, of Mariemont, pg. 92.
XI (Figs. 1—6). Davy, Paxman and Co.’s (Colchester) Expansive-engine, pg. 78.
XI (Figs. 7—10). Vertical Three-cylinder Engine, by Ch. Beer, of Jemeppes, pg. 74.
12 Pumping-engine, constructed by Lucien Quinotte, of Mariemont, pg. 92.
XII Horizontal Engine, fitted with Automatic Expansion-gear, as made by G. A. Biffar, of Fratte
(Italy), pg. 82.
13 (Figs. 1-5). Double Valve-geared Horizontal Engine, designed by E. A, Wortman, of Rubr-
ort, pg. 92.
13 (Figs. 6- 11). Horizontal Condensing-Engines (Type: Guhrauer) constructed by A. von der Becke,
of Sundwig, pg. 147.
XIII Horizontal Engine, fitted with Variable Expansion-gear, controlled by its governor, designed by
A. Rigg, of London, pg. 85.
14 (Figs. 1-7). Engine working with Rider’s Valve-gear, by Gebriider Schwarzenberg, of Rosslau p.129.
14 (Figs. 8—13). Engine fitted with Rider’s Valve-gear, as made by the Schweizerische Locomotiv-
und Maschinen-Fabrik, of Winterthur, pg. 129.
XIV (Figs. 1—8). Horizontal Meyer-valve geared Engine, of the “Kdlnische Maschinenbau-Actien-
gesellschaft”, of Cologne, pg. 107.
X1V (Figs. 3—5). Horizontal Meyer-valve geared Engine, of the Maschinenbau-Actiengesellschaft
Humboldt, of Kalk, pg, 108.
15 (Figs. 1—4). Horizontal Engine, working with Rider's Valve-gear, and made by the ‘“Ma-
schinenfabrik Augsburg”, of Augsburg, pg. 127.
15 (Figs. 5—6). Horizontal Engine, working with Rider’s Valve-gear, and made by Messrs. Ge-
brader Sulzer, of Winterthur, pg. 127.
XV Meyer-valve geared Engine, as made by Whieldon, Lecky and Co., of London, pg. 109.
16 Engine working with Rider’s Valve-gear, as made by G. Sigl, of Vienna, pg. 126.
XVI (Figs. 1—3). Meyer Valve geared Engine by Dick and Stevenson, of Airdrie, pg. 110.
XVI (Figs. 4—8). Meyer Valve geared Engine by Bertram, of Edinburgh, pg. 118.
17 (Figs. 1—-5). Engine working with Rider’s Valve-gear, as made by the “Rheinische Maschinen-
fabrik”, of Kalk (near Deutz) pg. 130.
17 (Figs. 6—13). Engine working with Rider’s Valve-gear, as made by Pfeiffer Brothers, of Kaisers-
lautern, pg. 130.
XVII (Figs. 1—4). Neut and Dumont, of Paris, pg. 109.
XVII (Figs. 5—10). Louis Soest, of Dusseldorf, pg. 117.
18 (Figs. 1—6). Horizontal Engine, fitted with Farcot’s Valve-gear, as made by Gebr. Schmalts,
Engineers of Offenbach on Main, pg. 188,
18 (Figs. T—11). Horizontal Engine, working with the Farcot Valve- , a8 designed by Mr. C.
von Liphart, C. E., pg. 138.
XVIII Coupled Wall-Engines, pg. 111.
19 (Figs. 1—6). Engine working with Farcot’s Valve-gear, as made by the “Compagnie de Fives-
Lille, pg. 189. )
19 (Figs. T—11). Engine working with Meyer’s Valve-gear, as made by Le Brun, of Creil (Oise), p. 108.
XIX The Nienburg Machine-works, of Nienburg, pg. 119,
20 Engine working with the Krause Valve-gear, constructed by the Chemnitz Werkseugmaschinen-
fabrik, of Chemnitz, pg. 145.
XX Hayward, Tyler and Co., of London, pg 180.
21 Two-cylinder Engine, designed by Joseph Bernays, of London, pg. 158.
22 (Figs. 1—4). Horizontal Componnd Engine, constructed by Dubuc, of Paris, pg. 71.
22 (Figs. 5—8). “ “  as made by J. Hermann-Lachapelle, of Paris, p. 140.










d. Compagnie de Fives-Lille, of Fives-Lille
e. Hermann Lachapelle .o

3. E. Bourdon, of Paris

4. Louis Soest, of Dlisseldorf .

5. Gebrlider Decker, of Cannstadt (Type: Krause)

6. ChemnitzerWerkzeugmaschlnenfabrik of Chem-
nitz . .o

7. Ph. Swiderski, of Lelpzlg . .

8. A. von der Becke (Type: Guhrauer), near Iser-
iohn Lo

9. John Turnbull, of Glasgow

(. Piston Valve-gears and Balancing- |
. 148152 |

arrangenments .
a. J. Fowler & Co., of Leeds .

page:
139
140

140
141
148

143
146

147
147

148

b. J. C. Hoadley & Co., of Lawrence (Mass.)

c. Jeremiah Head, of Middlesborough .

d. The Bochum Walzwerk Verein, of
Bochum . e

e. L. Guinotte, of Marlemont .

f. P. Wirtz, of Deutz .

8lide valve Balancing .

D. Reversing Gears .

a. Danek & Co., of Prague .

b. Joseph Bernays, of Lon:lon .

c. Stephenson Link-gear . .
d. Ch. Beer (Type: Gooch), of Jemeppes .
e. and f. Deprez & Pius Fink .

Table of 8lide and Piston-valve geared
Steam-Engines,

page:
149
140

. 149—150
. 150 —151
. 151—159

. 159—161

. 152—155

152
158
153
155
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N. B. The English Equivalents of the French Measures mentioned in the Work, will be found appended to

the second Volume of “Corliss-Engines”,
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Availing ourselves of the description sent us, this Engine is self-contained, and can be
detached and removed from the base plate, and if neccessary, supplied with steam from any other
boiler. The working parts of the Engine, viz: crank, eccentrics, slides, connecting rod, ete., are
placed inside a hollow vertical pedestal, which protects the working parts and tends to keep them
free from dirt. The slide blocks are adjustable by means of taper wedges, bolts and lock nuts,
and their working faces are made of the best hard gun metal. The engine is provided with self-
acting continuous force pump for supplying water to the Boiler, which is, in conjunction with a
feed pipe supplying hot water from the tank, contained in the base plate, this water being heated
by the exhaust steam from the cylinder. The exhaust steam can either be partially utilized, or

Fig. 82.

Fig. 83,

entirely conducted to the atmosphere, according to requirement, as it may be turned on or off by
means of a tap placed at the exhaust pipe junction. The pump plunger and rod are made of
wrought steel, in one solid bar. The pump glands, pump valves and check valves are made of
the best hard gun metal, and a gun metal cock is supplied to the pump in the usual manner.
The pump is provided with a tap by which the supply to the Boiler can be cut off when required,
the water returning to the tank instead of being conveyed to the Boiler. The same tap also acts
as a drain to the pump, so that all water can be emptied from it after finishing work, avoiding
the danger of breakage during frost. The crank shaft is manufactured from the best forged scrap
iron, and is of the locomotive form. The connecting-rod is manufactured from the same material;






















































86

8. Druitt-Halpin, of London.
(With illustrations on Supplement-Plate III, Figs. 1—8.)

On page 165 of our second volume we briefly referred to Mr. Halpin's Valve-gear, and we
now illustrate the same on Plate III, Figs 1—6. Although very ingeniously conceived, this con-
struction suffers both on account of its complicatedness, as well as owing to the minute details
of the engine.

The valve, shewn in Fig. 6, with its face in Fig. 5, receives an alternate to and fro
motion, and to enable it to cause variable expansion, an additional rotary movement is imparted
to it, from the governor. These two motions are derived from an eccentric a. The slide is fixed
to the frame d, by its pin ¢, and this frame is connected to the eccentric-rod. The to and fro
travelling frame, merely ensures the proper guide and position of the slide; the rotation of the
last-named is caused by the rods g A, the bell-crank % i k, and the swing-lever /. This swing lever
stands on the one arm of a bell-crank m n, which, with the assistance of the rod o transmits the
motion on to the eccentric-pin f of the valve; in this manner, the valve receives both a straight
and a circular motion. The more the swing-lever !/ is pushed outwards in the slot of the bell-
crank ik, the greater its declination, and consequently the greater the turn of the valve. In this
latter case, earlier cut-offs ensue. The rod p connects the swing-lever ! with the governor.

The valve-face has only one exhaust-port; but each steam-passage on the other hand,
discharges on to the two openings s s, resp. s, s;. The finger-formed edges of the valve, &£ k£ and
ky k, are the working edges, and these are curved to the same radius as the corresponding ports.

9. Edward Earnshaw & Co., of Niirnberg.

(With illustrations on Supplement-Plate X, Figs. 4—10)

The Director of this Company, Mr. L. Haas, has for a number of years used a variable
expansion gear, invented by William Earnshaw.

The steam distribution is effected by one slide, arranged on the cylinder back, perpen-
dicularly to the engine-axis. This motion is generated by two non-circular discs, shewn at a and
b in Fig. 5, of our Supplement-Plate X; one of these (a) is keye(.l fast on a vertical axle, whilst
the other runs looss thereon. The fixed disc, effects the steam-distribution, which is to remain
constant; the loose disc, on the contrary, imparts the governor motion to the slide, so securing
variable expansion. One slide enables this to be done, inasmuch as it moves by sudden starts,
so that at the beginning of the piston-stroke, the valve opens out the steam-admission and emis-
sion ports as rapidly as possible. At the commencement of the expansion-period, the slide merely
returns to the extent required for the steam-tight shutting off of the admission port; the exhaust
port becomes thereby only slightly reduced, but the remaining open exhaust-area is sufficiently
large, to prevent the compression-period taking place too soon, as our Fig. 113, explains. Towards
the stroke-end, the valve receives another sudden motion, which completely shuts off the exhaust-
port, simultaneously cffecting a change in the steam distribution, which then again repeats itself
as just described. To ensure that with the position of the valve (Fig. 113) corresponding to the
expansion-period, no steam-admission or emission may take place in the passage 4, the external
valve edge must cover the port A4 by k, whilst the internal valve-edge must overlap the same

by A.
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be remembered that at the Cardiff Show in 1872, this Firm sent a portable emgine for trial, vid
gave an exocllent duty. It was the first racing engine ever made by the firm, and had not a crak
shaft bearing been screwed down too tight. and heated in consequence, it would have made o
of the best performanoes un the hrake on record Its mechanical time was 4 hours 1817 ma,
and its consumption of foel but 3-23 lb. of ocoal per horse per hour. The boiler evapontd
997 lb. of water per pound of coal, or about 1-33 lb. leas than that of the first-prize engine, «,
say, 11 per oemt. loss. Had the boilers been equally efficient, Mesars. Davey, Paxman & Cos
engine would have made over 43, hours mechanical time This excellent performance was du
in large measure to the use of a gridiron omt-off valve worked by a double cam om the auk
shaft. The expansion curve obtained by this means was very perfect; indeed no better diagrams
were obtained. There were however oertain drawbacks tc this method of driving a cut-off valv;
hence we mercly shew it in Fig. 126. In the engine illustrated, Mr. Paxman has retained the
good features of the gridiron omt-off while getting rid of the cam. The engine is 12-horse powe,
horizuntal, of the girder type. The arrangements for setting up the crosshead bearimgs and thoe
of the crank shaft are very ingemious and well worked out. The valve gear oonsists of an o
dinary slide valve with full travel and very little lap or lead Tt warks as close as possible
a partition in the same plane, in the valve box. In this partition three ports are made, and ove
them slides a gridirom valve, which is the cutof
valve, as no steam can pet to the main or dist
buting valve withomt passing first through the parts
in the partition befure memtiomsd. The cut-off valw
is driven in the following way: — On a stud in the
frame revolve two small ecoemtrios pinned to 3
tocthed wheel. the rwiis of these ecoentrics actuie
4 link uniting their snis. af shown in our engravisg
aud this hnk drives the spindle of the cut-off valre
Or the rrank sha® i keved a wheel just twice the
Quauiey of that caevimg the eccentrics, which last
sorrtingly make twe revelmtions for ome of th
engine. The cooeutrics are callod poeitive wnd wogative, and ave se set that while one tends
always to keep the cut-off valve opon the wholt tise a steam par i wpen, the other tends equally
t keep the gridirou ports sbut whesever  waiy staam port is mmoevered by the slide valve
According to the position of the Jink, oue or other will have most ecazrel over the cut-off valwe
A bigh speed govervor of the Porter type is counoted direct 1o the emd of the link and shifs
it to any required position. We have seen this cugine under steam. amd its action was in every
way satisfactory; the wheels being carefully cut, run practically withoat moise; the governor sty
freely. There is no complication of parts, and altogether this may pexhapes be regarded as om
of the most satisfactory automatic expansion gears of the many which have beem brought out of
late years, while the engine, taken as a whole, is strong, neat, and serviceable.

Fig. 126. =

3. Ch. Beer, of Jemeppe.

(With illustrations on Sepplement-Plate XI, Figs. 7—10))

The three cylinder engine of Mr. Ch. Beer, illustrated in Figs. 7—10 (Supplement-Plate X1
running at 187 revs. per min. developed 25—6% 1P, according as the expansion-grade was altered
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advance-angle of the expansion-eccentric to the orank is augmented, and earlier steamn cut-off
ensues. Precisely the contrary ooocurs, with falling governor balls. By sliding the counter-weight
on the governor-lever, the engine-speed may be altered for equal ball-positions, and this arrange-
ment admits of a variable expansion of from 1/;,th to 3/yrd of the piston-stroke. .

. Friedrich & Co., of Viepna.

A moderately simple expansion-governor, is illustrated in the annexed wood-cuts Figs. 135
and 136, and is constructed by Messrs. Friedrich & Co., of Vienna. The expansion-eccentric g is
here connected with an eccentric-dise f, which under direct governor-control, alters through oseil-
lating, both the eccentricity and the
advance of the expansion-eccentric.

The circular-disc a, cast in
one with the main-slide eccentric,
has two arms b b, carrying two pins
cc, which serve for suspending the
weights dd. The eccentric disc f is .

connected in such a manner, with |
these weights d d by certain arms ~ %[ = rO-}][}_‘g‘) - -
: —— J

e ¢, that these weights after over- .

coming the tension of the springs, |0~ o o o

are able to turn it round, and as the

expansion - eccentric is fixed to the

disc f, the oscillation of the latter is ' d

transmitted to the expansion-eccentric.
The weights — shewn in

their lowest position in our wood-

cut — when thrown outwardly —

i. e. rising —, cause the eccentric-

disc f to turn, and the centre of o,

of the expansion-eccentric is thereby Figs. 185—1836.

forced to move on the arc o z, but

as in the position shewn it permits of the latest cut-off admissible taking place, it follows, that

as this centre o is shifted and the advance-angle increased, so the resulting cut-off is hastened

on to take place earlier. To this purpose, however, the expansion-valve when in its central-po-

sition, must close with a certain lap, the ports of the main-slide.

11*
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formed expansion valve b, which is made also in one piece only. A toothed rack is cast on its
back, into which a small segment (balancing the valve and furnished with counter weight c,) gears.
In connection with the external mechanism, the valve-spindle a, carries a rigid collar d, on to
which a helical shoulder %, is cast. In front of the latter, we find supported in bearings gg, a
saddle f, which at ¢, is grasped by the governor rod. This saddle is furnished with two lugs kk,,
which respectively play over and under the shoulder A. Their horizontal distance is determined
to allow the shoulder to move over the whole slide travel, without coming in contact with the
forementioned lugs. We may now observe, that on the saddle f, turning, the threaded surface &,
also comes in contact with the inclined surface of one of the lugs, and gliding over this surface,
is simultaneously forced to rotate. This rotation effects as we have seen a shifting of the
expansion-plates vertically to the direction' of motion, whereby the distance of the working-edges
is altered. On account of the lugs being formed exactly to the helical surface of A, the force of
oontact is deadened, and rotation ensues without noise.

The governor in this valve-gear, also does not work continuously, but only during one
valve-stroke. As long as no alteration in the engine loads is manifested, or so long as the speed
is not changed, no connection takes place between the expansion mechanism and the governor-rods,
whereby the latter experiences no annoyance at the hands of the other valve-gear portions. The
same remark applies to Pelissier's valve-gear described by us on page 116.

16. D. Longworth, of London.

We may supplement this chapter, with Longworth's automatic valve-gear and go-

vernor. Similar to the last described example, the expansion-valve is free to move at right
angles to the direction of travel of the main-slide. As the governor adopted shows some novelty,
we will describe the same, utilising for this purpose the description published by “Iron”, whence
‘our Fig. 231 is also borrowed.
’ The new features in the governor itself consist first, in the introduction of a cast-iron
bell or hollow cone, suspended on the vertical governor-spindle, rotating with it, and capable
likewise of an up-and-down movement on the spindle by means of a slot in the latter. This
hollow cone acts as the counterpoise to the centrifugal force of the balls, replacing the weight in
the well-known Porter governor. Within the cone revolve the governor-arms, suspended from the
spindle in the usual manner. The specialty of the governor-balls is, that instead of being
rigidly connected to the arms, as is usually the case, they are free to revolve upon pins, and
the surface of the hollow cone upon which they act can be varied in form, and the governor thus
rendered as isochronous as required. As the counterpoise is mounted on the spindle above the
point of suspension of the ball arms, the bearing in which the governor spindle revolves can be
brought quite close to the point of suspension of the arms. The spindle is thus effectually steadied
without the aid of a top bearing; thus there is much less vibration and wear than in the old
methods, and the governor is therefore more durable. The balls being completely covered in by
the counterpoise, all risk of accidents is entirely avoided. It will be seen by reference to the
illustration, that the governor, although running at a high speed, is driven by gearing instead of
by belt. We would direct special attention to this point, as many accidents have ocourred, both
to engines and machinery, through the breaking of the belts which drive the governor.

The main slide-valve is actuated by an eccentric and a slide-rod in the usual manner, and
16*
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d. Buffaud Frores, of Lyons.

In addition to the Engine-type illustrated by us on page 184 of our second volume,
Messrs. Buffaud Fréres, of Lyons, construct a Rider Valve-geared Engine which we illustrate in
Fig. 237, with condenser attached. The general design of the machine will be seen from our
woodout, and as the valve-gear mechanism is repeated in its original form, we will merely append
a Table of the chief dimensions relating to these Engines: :

Horse-Power .. . .| 4 6 8 10 | 12 15 2 | 25 | 80 | 40 | 50 | 60
Cylinder diam. in inches | 6.69 | 7.87 | 9.45 [11.02 |11.81 | 11.81 |18.78 | 14.96 |16.14 |17.72 |19.69 | 21.66
Stroke in in... . . [16.73 |16.73 |20.48 |20.48 |20.48 | 23.62 |25.98 |29.92 |29.92 |35.43 |89.37 |39.37
Revolutions per minute .| 75 | 75 | 70 | 70 | 70 | 65 | 65 | 50 | 50 | 45 | 45 | 45

e. Gebrlider Sachsenberg, of Rosslau, o/Elbe.
(With illustrations on Supplement-Plate 14, Figs. 1—17.) .

The Rider Valve-gear has also been adopted in its original form by these Engineers, as
shewn on our Supplement-Plate 14, Figs. 1—7. That this valve-gear works well, is proved by
the annexed diagrams Figs.
238 — 239. The first of :
these was taken with the
Engine running idle, steam
much throttled, and cut-off :
at 04 stroke, whereby mean M -
pressure — 0340 atm. The
revolutions per min. = 58, - Fig. 238289,
and as the stroke = 2677 in.
(680 mm.), an indicated HP. of 54'5 results. The cylinder diam. — 13:39 in. (340 mm.). The
second diagram (Fig. 239) corresponds to cut-off at 1/, stroke, 82 revs. and 6 ft. (1'85 m.)
mean piston-speed. The average pressure — 1-86 atm. and the indicated HP. — 42:05. The ge-
neral engine-design has some characteristic features. In the first place, we note the semi-Corliss
and semi-box frame. The connecting rod has received the double T-section, as at times applied to
locomotives. Access is gained to the interior of the bolted valve-chest, by the top cover, for
reason that the steam supply-pipe is cast at the side of the valve-box.

$eBobvRoyp

-
.

f. The Swiss Locomotive- and Machine-Works, of Winterthur.
(With illustrations on Supplement-Plate 14, Figs. 8—18.)

The Manager of this Company (Mr. Ch. Brown) has adopted the Rider Valve-gear in a
somewhat modified form, and it is this modified design we represent on Supplement-Plate 14,
Figs. 8—13. For balancing purposes, the main-slide has a cylindrical-casting cast on it, taking
up the cylindrical expansion-valve. The motion of the main-slide is obtained direct from the
eccentric; on the other hand the expansion-valvk is driven off the same eccentric disc by an inter-
mediary mechanism. To this end, a pin is screwed into the upper part of the eccentric ring, for
the purpose of taking up two links, which form as it were a knee-leverage. The motion ensuing
off the latter, is identical to the one obtained by a second eocentric. The cylinder-diam. is 9-84 in,

(250 mm.); its stroke = 1969in. (500mm.). The cylinder is jacketed, and is provided with extra
Uhland-Tolhausen, Steam-Engines. 17
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necting-rod, which is connected to both piston-rods, the occurrence of dead-centre is obviated, as a
thrust is continually exercised on one of the crank-pins. The geometrical connection is shewn
in simple-lines in Fig. 10. Round O, the crank-circle is described, and the crank is shewn in
eight different positions from A—H. The corresponding positions of the pistons, which are
indicated for the ome by a, 6, ¢, and for the other by a,, &,, ¢,, result in travels differing
from each other. Therefore, on account of the crank in relation to the piston-motion, differing
from the simple crank-mechanism, the triangular connection in a smaller scale, must be repeated
for eccentric and valve-rods. As we have merely one crank to deal with, only one eccentric
effeots the distribution of the steam for the two cylinders. Fig. 2, explains the reversing me-
chanism, inasmuch as K, is the lug, and G, the counter-weight, which is cast in one with the
eccentric and the disc S. )

The Compound Marine-engine drawn on the same Supplement-Plate, in Figs. 11—15, is
designed for Paddle-steamers. The one eccentric works the two main-slides, whereas a second
eccentric works the Meyer expansion plates of the small cylinder. The latter has a bore of 2 ft
6 in. (762 mm.) whilst the low pressure cylinder diameter, measures 3 ft. 9 in. (1143 mm.); the

stroke of the two cylinders amounts to 4 ft. 6 in. (1372 mm.).

e. Stephenson’s Link-gear.
The most usual Reversing-mechanisms are the “Link-gears”; amongst which the Stephenson
Link-gear is the most prominent; it is illustrated in Figs. 312—314. The shaft 4, has two eccentrics
B B, keyed on, which are mounted corresponding to the dircction of rotation. The eccentric rods

Figs. 312—814.

C and C), are connected with the link D D), which is curved to a radius — the length I, of the
eccentric rod. In this link the block of the valve-rod % glides. The link is suspended from its
point L, and can be thus raised or lowered by the bell-crank ' G,, connected to the hand-lever
J, by the rod H. Every point of the link can be utilised for working the valve-rod; the middle
position, in which the hand-lever J, is notched in O, of the arc K, corresponds to the stoppage of
the engine. But accordingly as the link is moved, causing the slide to be shifted more by the



List of Makers of Engines, described in Corliss and Slide and
Piston-valve geared Steam-Engines.*

Great Britain and Ireland.

Adamson, Daniel pg. 91.
Alexander & Sons pg. *38.
Allcock, A. T. pg. 145,
Appleby Bros, pg. *28.
Aveling and Porter, pg. *15.
Barrows & Stewart pg. *47.
Bastin & Co., E.P. pg. *110.
Benson, W. pg. 157,
Bertram pg. *118.
Bourne & Co., John p. *22,
Brotherhood & Hardingham
pg. 107.
Burrell & Sons, Ch. p. *37.
Craig & Co., A. F. pg. 181.
Crobn, F. W. pg. *94.
Dack, W. N. pg. 139. *118,
Davey, Paxman & Co. p. *73,
Deakin, Parker & Co. p. *44.
pE. %77,
Dick & Stevenson pg. *110.
Dodman, Alfred pg. *47.
Douglas & Grant pg. 51.
Druitt-Halpin p. 165. *66
Edge & Co., Jonathan p. 184.
Evans & Sons, Jos. pg. *32.
Everitt, Adams & Co. p. *13.
Fenby’s, H. P. pg. 92.
Foster, W, & Co. pg. *86.
Galloway & Sons, W. J. p. 170,
Garrett, B. & Co. pg. *47.
General Engine and Boiler
Co. pg. *317.
Gibbons, P, & H. P. p. *24.
Hathorn & Davey pg. 87.
Hayward, Tyler & Co. p. *130.
Hempsted & Co. pg. 139.
Herreshoff, B. pg. *54.
Hick pg. *12,
Hick, Hargreaves & Co. pg.
43, 270.
Hindley, E. 8. pg. *19.
Holborow & Co. pg.!136.*110.
Kingdon, George pg. *70.
Leete, Edwards & Norman
pg. *110.
Marshall, Sons & Co. p. 184,
*42. *50. *89,

Maude, T. pg. *43.

Mc. Dowall & Sons, J. p. *36.

Nicholson & Son. W. N, pg.*39.
*51. *57.

Outridge pg. 95.

Picksley, Sims & Co. p. *47.

Proctor & Wallis pg. *52.
*58.

Ransome, A., & Co. pg. 154.
*84,

Ransome, Sims & Head pg.
141, *55. *98.

Reading Ironworks, The pg.
*41. *47.

Rigg, A. pg. 138. *85.

Robey & Co. pg. *40. *51.

Robey & Richardson p. *63.

Robinson & Son, Th. p. 181.

Rowan & Sons, John p. 264.

Ruston, Proctor & Co. pg.
52. *110.

Shanks & Son, Alex. p. 129,
*53

Spencer, Frederick pg. 49.

Sturgeon pg. 163. 201,

Tangye Bros p. *16. *106.

Tasker & Sons, W. p. *36,

i Taylor & Challen pg *38.

| Trick pg. *10.

i Turnbull, John pg. *147.

Turner, E. R. & F. pg. 249.
*26. *59.

Turner, F. W., pg. 112

Umpherstone & Co. p. 248,

Vernon & Ewens pg. *49.

Watts, Thd. C. pg. 108.

Webb pg. *12.

West & Co. pg. *34.

Whieldon, Lecky & Lucas
pg. *109.

Witworth & Co., Sir Juseph
pg- *76.

Wilson pg. 82. 123,

Wood, J. and E. pg. 62.

Woods and Long pg. *54.

Yates, Wm. and J. p. 146.

Whitmore & Binyon p. *104, .

America.

Allen and Sons, Philip pg.176.

Allis Edward P., & Co. pg. 86.

Ames Ironworks pg. *27,

Babcock & Wilcox pg. 180.

Baird, John pg. 239.

Bilgram, H. pg. 95.

Brown & Co., C. H. p. 178.

Brown, A. F. pg. *41.

Buckeye Engine Co. pg. *96.

Carlile, W. E. pg. 85,

Corliss, Geo. H. pg. 1-26.272,

Cross, Wm. B. pg. 204.

Emery, Charles E, pg. 86.

Erie City Iron Works p. *26.

Fish, J. pg. 154.

Fitchburg Steam-Engine Co.
pg. *53.

Fritz, John pg. 200.

Goldie & Mec, Gulloch p. 124,
170.

Greene, Noble T. pg. 176.

Harris, William A, p. S1.

Hartford Foundry, and Ma-
chine Co. pg. 265.

Jones & Co., Pusey p. 289,

Maxim & Welch pg. 258.

Mitchell pg. *54.

Mississippi-gear pg. 200.

Morris Co., J. P. pg. 198,

Naylor, Jacob pg. *52.

Porter, Ch. T. pg. *76.

Pusey, Jones & Co. pg. 261.

i Putnam Machine Co. p. 210.

"Washington Iron Works pg.
264.

Weimer pg. *54.

Wells, R. pg. *56.

Wetherill & Co., Rob. pg.
82.

‘Wheelock, Jerome pg. 58.

Wright and Co.,, Wm. pg.
174.

AR A

France and Belgium.

Artige & Co. pg. 195.

Bede & Farcot pg. 75.

Beer,Ch. p.*74.%84.*111.*146.

Boudier, Freres p. 126, 146.

Bourdon, E, pg. *140.

Breval, L. pg. *59. *88.

Buffaud Freres p, 184.#56,*129,

Cail & Co. pg. 81.

Calla, Maison pg. *22.

Chaudré pg. 45,

Claparede & Co, pg. 208,

Correy pg. 125.

Crespin & Marteau pg. 244.

Dubuc p. *71.

Duvergier, A, p. 146, *87,

Farcot et ses Fils pg. *136.

Farcot, Joseph pg. 78. 275,

Fives Lille, Compagnie de
pg. *139.

Flaud, H. pg. *45.

Flaud & Cohendet pg. 89.

Fourlinnie pg. 140.

Guinotte, Lucien pg. *90.

Halot & Co., Cail pg, 195.

Lachapelle, Hermann p. *140.

Le Brun pg. *108,

Lebrun & Co., B. pg. 178.

Lecvinte & Villette pg. 224,

Macabies, Thiollier & Guéraud
pg. *71.

Marcinelle & Couillet, Société
Anonyme, de pg, 286,

Neut et Dumont pg. *109.

Nolet, Chr. pg. 265.

Petau, G. pg. *56.

Pelissier, A. pg. *116.

Poillon, L. pg. 46.

Powell, Thomas & T, p. 125.

Rikkers pg. *181,

Satré & Averley, V. p. *61.

Société Anonyme des Usines
de Marquise pg. 140.

Société Anonyme de Construc-
tions Mecaniques d’Anzin
pg. 211.

Société de L'Horme pg. 242.

* The pages to which an asterisk (*) is affixed, refer to the Supplementary Volume.
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Valve-
Gear

Types.

Single slide.

Hartnell.
Depres.

Two Slides.

” ”
. Quadruple slides.
. Double slides.

Double Piston valve,

Double sides.

Meyer.

»

”

,  (modified.)
»  (Piston.)

Cario.

Rider.

' Guhrauer.

Farcot.
Dack.

Slide and Piston-Va

Engineers.

Tangye Brothers.

” ”
John Bourne & Co.

Fiirstl. Flirstenberg'sche
chine .

H. Flaud.

E. R. & F. Turner.
Satre & V. Averly.

Buckeye Engine
. &

Arthur Rigg.
A. Duvergier.
L. Bréval.
Lucien Guinotte.

” ”
E. A. Wortmann.
G. Miller,

Whieldon, Lecky & Lucas.

Ch. Beer.
Berliner Union.

P Wirts.
Nienburger Maschinen-
rg;‘abrik.

G. Sigl.

”
Gebr, Sulzer.

Gebr. Schmaltz,

C. v. Liphart.
Gebr. Decker,

Chemnitzer Werkzeng-
Maschinenfabrik.

A. v. d. Becke.
Compagnie de Fives-Lille,
Hoh. Berchtold.

‘Works.

Horse-
Power.

Cylinder-Diameter.

n = nominal

e = effective
i = indicated

Birmingham.

”
London.

~ Immendingen.

Paris.

Ipswich.
Lyons.
Prague.

Prague.
New-York.
Fratte.

Salem, Ohio.

London,
Lyons.
Paris.

Mariemont.

Ruhrort.

London.
Jemeppes.

Berlin,
Deutz.

Nienburg.

Vienna.

”
Winterthur.
Augsburg.
Rossluu.
Winterthur.,
nr.

Offenbach.

Cannstatt.
Chemnitz.

Sundwig.
Fives Lille.
Zitrich,

. 40n

-]
=]

...
wao
Beb

80e

8n
25n

16n
78i

10n
20n

“ 4-0—11

in,
8.97

-10.00
5.98
7.67

9.84

6.29
17.72
81.10

15.75
16.00

8.00
16.00

128.62
118.78

i 55.1
10.28
112,60

24.01
{20.87

14.67
115.78
119.69
112,40

- 7.87
' 6.69

- 18.39
| 9.84
7.87

19.69
- 7.87

7.87

115.75

9.4

|
111.81
|19.69

I 7.08

'210.72

’10.00 ‘

l 25.69

120.79
' 20.48

Cylinder cross-area.
Piston-stroke.

8q. in. in.
12.40 8

12
10
9.45

10.23

78.58
28.05
46.48

76.10

31.15 10
246.45

759.81
194.83

49.5

27.56

30
50.22 16 1
32

78.58 18

47.2
26
25.59

137.8
82.30 19.69
124.62 22

91 48
47.2

28
30

149.11

48

166.68 55

194.83

3.15

24.80
4 41
48.67 19.69
85.18 15.75
140.74 26.77
76.10 19.69
48.67 15.75

304.42 387.01
48.67 1575

48.67 15.75
194.83 | 81.5
70.06 | 19 69

28.62 65
39.37 40,

89.37 15.7% l1.60
|

Revolutions per Minute.

Piston-speed per Sec.

ll

410)
—h
6 2

|
43

6 lO'I

Admlssion.
Diameter.

in.

0.98

2.48
1.50
1.66

1.58

1.50
3.15
7.87

2.95X4.58

1.97
4.99

3.97
5.11
2.56
5.51

15.75

2.76
2.76

4.99
4.52

8.15
8.54

5.11

8.15
4.64
1.77
1.97
3.35
2.76
1.77

4.52
1.77

1.97
3.15
2.76

i 818

1.58

Admission-area.
Qylinder-arva

* The numbers in this Column of the preceding T'ables, should be *Roman Figures”. — #* This Column in the pree
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Germany and Asstria
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Fhlers, Th. pg. 122.

Fhrhards, . pg. 103.

Ehthardt & Sehmer pg. *67.

Foomerich Machine- Works
PR. 106,

Eyth, Max. pg. *112.

Fink, Plas pg. *63. *155.

Freienleben, Fr pg. 208.
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ve. 87.

Friedrich & Co. pg. *83.

Frisdrich Wilhelmshiitte p.208.

Kiirstenberg's Machine Works,
Princa pg. *31.

(iirlitzer Maschinenbananstalt
und Eisengiesoerel pg. 281.
p. *28.

Halle' sche Maschinenfabrik o.
Eisengiessered p. *21. *133.

Hambarg -Steam Navigation-
Company pg. 27.

Hartung p. 240. 282,

Harzer Actiengesellschaft pg.
240,

Heinrich. Carl pg. *85.

Hlubeck, P. pg. 100.

Hochheim, Ed. pg. 259.

| Humboldt Machine Works

i Pg. *30. *108.

' Hungarian State Railways,
Machine Works of the Im-
perial pg. 175.

Hiittenberg Ironworks Co.,
Klagenfart pg. 104.

. Kalka, Wilh. pg. *64.

! Kliebisch, Karl pg. 69.

 Knoevenagel, A pg. 225.

| Kolnische Maschinenbau - Ac-

. tiengesellschaft pg.208.*107

Konig, E. pg. 244.

Korosi, J. pg. 87. *M.

Kottgen, F. W. pg. 208.

Kuchenbecker, Moritz p. 193.

Liphart, C v. pg. *188.

Loesch, Oswald pg. 94.

Liiders, Richards pg. 94.

Lushka, H. pg. 110.

Machineworks of Graffensta-
den pg. *113.

Mirkische Maschinenbau-An-
stalt pg. 222,

Mirky & Schulz pg. 66.

Maschinenfabrik Augsburg pg.
221.

Maschinenfabrik und Waggon-
Fabriks-Gesellschaft p. *44.

Meyer, J. J. pg. 247.

| Meyer pg. *102,

Maschinenfabrik pg. *119.
Sarnberg Machine Works Co.
pg- 206.
Ochwadt, H. pg. 119.
Pallenberg, Joseph pg. 220.
Pfeiffer, Gebriider pg. *130.
Prager Maschinenbas-Actien-
Gesellschaft pg. 169. 205.
*7s.
Prost, C. pg 151.

pg- *130.

Rost & Co., C. E. pg. 241.

Sachsenberg, Gebriider p. #129.

Sachsische Maschinenfabrik
pg- 285. 258,

Selabs, A. pg. *75.

Sangerhauser Actien-Maschi-
nenfabrik & Eisengiesserei
pg- 275.

Saxonian Marine etc. Works
pe- *58.

Schleh pg. 84.

Schmaltz, Gebr. pg._*188.

Schmid, Fr. pg. 271.

. Schulze, F. Aug. pg. 120. 133
. Schwartzkopf pg. 82.

| Siepermann, A. pg. *é4.

j Siegel, Feodor pg. 133.

' Sigl, G. pg. 47. 205.

gon Works,Co pg. 106. *44
Skods, E. pg. 121,
Soest, Louis pg. *118,
Smrezka, Carl, pg. 189.
Stanek pg. *133.
Starke, M. A. pg. 254.
Starke & Hoffmann p. 254
Steiner pg. 67.
Stollberg - Wernigerode - Fac-
tory, Grifl. pg. 34.
Teichmann, Carl pg. 226,
Trappen pg. 222.
Trostorff, Carl pg. 225.
Ubland, W. H. p. 259. *44.
Valek-Viry pg. *71.
Virck, C. pg. 180
Vall, Johann pg. 226.
Wannieck, Friedrich pg. 159.
166. 187.
Wannieck & Koppner pg. 72
166. 187.
Wegelin & Hiibner pg. *30.
Weise & Monski pg. 33. 8.
Wellner, F. pg. 121,
Werner, Prof. R. R. pg. 22
Weydemayer pg. 240.
Wilhelmshiitte Machine Works
pg- 26. 38. 197. ~
Wirts, P. pg. 131.
Wortmann, E. A. pg. *92.
Zimmermann, Alb. pg. 324.
Zorg Maschinenfabrik p. *112.

Switzerland and Htaly.

Berchtold, H. pg. 115.189.*117,

Biffar, G. A. pg. 82.

Bolzano, Tedesco & Co. pg. 269.

Borzini, Emil pg. 56. :

Brown, Ch. pg. 233.

Escher, Wyss & Co. pg. 48.
pg. 228.

e 3o & S

Florio & Co., J.and V. p. 19L

Schweiserische Locomotiv-uad
Maschinenfabrik p.283.%123.

Socin & Wick p. 49. 268.

Sulzer, Gebriider p. 213-2%0.
127,

Theis, W. pg. 191. *118.



155

one or the other eccentric, the engine runs in the direction answering to the manner in which
that eccentric is keyed on the crank-shaft. The end-positions of the link, correspond to latest
cut-offs, whereas in the intermediate positions, the engine is made to work more expansively.

d. Ch. Beer, of Jemeppes (Type: Gooch).
(With illustrations on Supplement-Plate 10, Figs. 1—6.)

As a second link-gear, we present the one used by Ch. Beer on the Engine illustrated on
Supplement-Plate 10 (Figs. 1—6). This valve-gear is almost exclusively used on “Winding-engines”,
where the Engines are long in design. The link is no longer shifted, but its block is;. for this
reason, the straight-working valve-rod is connected to the link-block by an intermediate rod. The
link is consequently curved to the radius of this rod (Fig. 1), and is driven by a fixed lever.
The reversing shaft carried transversely under the engine bed, as well as the reversing lever are
illustrated in Fig. 6. This Engine also shows the combination of the Meyer Valve-type with a
Reversing gear; in this case, the link merely serves for reversing purposes.

e. and f. Deprez & Pius Fink.

In conclusion, we will merely revert to the two Reversing-gears of Deprez and of Pius Fink.
These link-gears may be easily referred to the Expansion Valve-gears of the same Engineers. The
first was illustrated on Supplement-Plate 3. The link C, merely requires to be symmetrically pro-
longed downwards beyond the engine-axis, for then, these inferior link-block positions command a
contrary steam distribution. Naturally, the rod 7}, may no longer be connected with the governor.

The same remark applies to the link-gear of Pius Fink, when brought in relation to the
gear described on page 63. Here also, it is merely requisite to prolong the link downwards,
beyond the machine axis, whereby the point of impact Q, of the guide-rod has to be arranged
between the eccentric and the link. The screw-spindle is dispensed with, and a hand lever is sub-
stituted, for the guide-rod NV,, of the valve-spindle.

As a reversing-gear, this arrangement has found little application, and is inferior to the
Stephenson and Gooch types, on account of its merely permitting early cut-offs.
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*  The Simmering Machine -works, near Vienna (Figs.1-4),A.F.Brown, Engineer of New-York (Figs5-7).

Uhland -Tolhaugen's Steamengines. Supplement-Plate V.

-York. Photolith. by Cherles Studders, Loipzig. Printed by sipzig.
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Arthur Rigé, London.
Uhland-Tolhausen’s Steam-  nes. ) ement-Plate XIIL

Scale to Figs.3-4
! 0 1 2 3 4 3 b6 7 8

P A N I I N B

Scale to Figs. 5-10
1 0 1 2 3 4
TSN | | l

F. & EN.Spen, Londan &New-York. Photolith by Charles Studdurs, Leipzig. Printed by ENowik, Leipzig.


















Uhland-Talhausen's Steam-engines.

Supplement-Plate XVI.

Dick & Stevenson, Engineers of Airdrie. (N.B) Figs.1-3. Bertram, Engineer of Edinburgh. Figs. 4-8.

E.& F N.Spon, London & New-York.

Photolith. by Charles Studders, Leipzig. Printed by ENowdk, Leipzig.



























i



























