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the exbiaust steam cylinder having a relatively larger capacity than
the other eylinder, the vacumn elevated solid piston heads arnged
to work in both cylinders, a live steam pipe connected with the hive
steam cylinder, an exhaust steam pipe conunecting both evlinders,
to carry the exhaust steam from tlll: live to the exhaust stean
cylinder and automatically operated valve devices for the live steam
and exhaust pipes to provide for simultancously cutting off the
supply of live steam and opening up_communieation between both
of the cylinders, substantially as set forth,  2nd. In a steam engine,
the upright live and exhaust steam_cylinders having lower open
ends, the exhaugt steawn eylinder having a relatively latger capacity
than the vther cylinder, t?w solid piston heads arranged to work in
both cylinders, the piston head in thelarger cylinder being weighted
to provide for carrying the same to the limit of its downstroke, a
livo steam pipe connected with the smaller live steawm cylinder, an
exhaust pipo connecting the two cylinders, a condenser and air
pump pipo conurected with the upper end of the exhaust steam
cylinder, automatically operated valve devices for the live steam
and exhaust pipes to provide for cutting off the supply of live steam
and opening comnunication with both cylinders at one and the
sane time, and an automatically operated valve for said condenser
- and_ air H)ump pipe, substantially as set forth, 3rd. In a steam
engine, the combination of the upright live and exhaust steam
cyhinders having lower open ends, the exhaust steam eylinder having
a larger capacity than the othier cylinder, the pistons mranged to
work within the cylinders, the horizontal drive shaft supported to
rotate below the eylinders and having a crank.wheel at one end,
the pitman connected to said piston heads, the pitman of the live
steam cylinder being connected with said crank-wheel, a pawl and
ratchet connection between the other pitman and the shaft, a cam
disc mounted on said shaft and provided with a trip shoulder, the
live steam pipe connected with the upper end of the live steam
cylinder and having a valve casing, a winged cut off valve arranged
to work within the valve easing and havinga stem working through
and above the casing, a valve wdjusting lever connected with the
upper end of the stem of said valve, a normally downwardly depres.
sed tappet rod supported for vertical movement at one side of the
live steamn cylinder under said valve adjusting lever, and having its
lower end riding on the periphery of said cam disc, an exhanst steam
pipe connecting the upper ends of the two _cylinders and provided
with an automatic valve, and a valved condenser and air pump pipe
connected with the upper end of_the lage exhaust steam cylinder,
substantially as set forth,  4th. In a steam engine, the combmation
of the upright live and exhaust steam cylinders of different capacr-
ties :m(‘ having lower open ends, the piston heads arranged to
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Cluim.~—1st. Ina wind motor the combination of a vane connected
by horizoutal pivots to a hollow vertical mast adapted to turn with
the vane, and a wind-wheel rotating a vertieal shaft journalled upon
the vane, substantially as deseribed. 2nd. In a wind motor the
combination of a vane connected by horizontal pivots tox hollow ver-
tical inast adapted to turn with satd vane, a wind-wheel rotating a
shaft journalled upon the vane, a vertical powershaft rotating
within the hollow Inast, and a umversal coupling connecting the
wind-wheel shaft with the power-shaft, substantially as deseribed.
3rd, In a wind motor the combimation of a vane connected hy hori-

wark within the cylinders, the horizontal drive shaft supported | zontal pivots to a hollow vertical mast adapted to turn with the

to ratate Lelow the cylinders and having a cam dise provided
with a trip shoulder, the pitman cunnected to sud  paston
heads and with the drive shaft, a valved live steam pipe
connected  with  the live steam cylinder, an exhaust steam
pipe comavcting  the two oylinders amd baving & vahe

vane, a wind-wheel rotating shaft jonrnalled upon <aid vane, a
cunnterbalance weight adapted to hold the wind-wheel shaft vertical
in urdinary winds, and a umversal couphng communicating motion
to a vertical power-shaft rotating withan the hollow mast, substan-
tially as deseribed. dth. In 2 wind wiotor the combination uf a vane

casing at the point of connection With the exhaust steam cylinder, a | bivotally connected witha hollow vertical mast adapted to he turned

valve plug arranged to work within said easing and having a stem
working thereabove, a suitably supported valve lever connected at
ane end to said valve stem, a normally downwardly depressed tap.
pet rod supported for vertical movement on one side of the eahaust
steam cylinder, and comnected with said valve lever and having its
Jower end riding on the periphery of said cam dise, and 2 valved
condenser and air pump pipe conneeted with the upper end of said
exhaust steam cylinder, substantially as sct forth.  5th, In a stean
engine, the combination of the lu‘nright,. live and exhaust steam
cylinders of different capacities and having lower open ends, the
vacuum elevated piston heads arranged to work within the cylin.
ders, the piston head for the exhaust_steam eyl ader being adapted
to remain stationary at one point in the operation, a horizontal
drive-shaft, the pitman conneeted to said piston-head, a ratchet
disc mounted at an intermediate point on said shaft, swinging pawl
arms monnted loosely on the shaft and connected at their swinging
ends to the lower end of the pitinan for the piston-head of the
exhanst steam cylinder, a spring pawl attached to said pawlarns
and engaging said ratchet-wheel, a crank connection between the
othier pitman and the shaft, and the valved live steam and exhaust
councctions for aaid eylinders, substantially as set forth, Gth, Tna
steam engine, the combination of the upright live and exhaust steam
cylinders having lower open ends the pistons working within the
cylinders, i valved live steam pipe conneeted with the upper end of
tfnc live steam cylinder, a valved exhaust steam pipe connecting the
upper ends of Loth cylinders, a condensor and air pump pipe con-
nected to the upper end of the exhaust steam cylinder, and a vacamn
valve arranged to work in the valve opening at the connection of
the condenser and air pump _pipe with the exhaust steam evlinder
and provided at its upper side with a winged stem working through
and above the valve opening, said valve being supported in one
wsition against its seat hy the piston with the exbaust stean cylin-
der, substantially as set forth. 7th. Ina steam engine, the com-
bination of the upright cylinder having a lower open_end, a valved
exhanst steam pipo connected with the upper end of said cylinder
to feed exhaust steam thereto, the condenserand aiv pamp pipe, also
connected with the upper end of said cylinder, and a vacoumn valve
areanged to work in tho valve opening at the connection of the con-
denser and air punp pipe with the cylinder, said valve being sap-
ported in one position agamst ats seat when the piston w at rest
within the upper end of the cyhinder, substantially as set forth.

thereby, a wind wheel rotating a shaft jowrnalled upon said vane, o
weight suspended from the windward end of the vane, a chain or
cable attached to the leeward end of the vane and extending through
the hallow mast, and & slot i the lower portion thercof to a slidin
collar, a shifter-fork cn{;agingngmovc in the sliding collar, nng
means for drawing it and the sliding downward to incline the wind.
wheel and shaft from the vertical, substantially as and for the pur-
pose described.  5th. In a wind wotor the combination of a vane
pivotally connected to a hollow vertical mast adapted to be turned
thereby, a wind-wheel rotating a shaft journalled upon the vane, a
ring or link rigidly attached toone end thereof, a vertical power-
~haft rotating within the hollow mast, a ring or link rigidly attached
to the upper end thereof, and 2 Joose ring engaging the rigid rings
upon the said shafts, substantially as and for the purpose desctibed,
Gth. Tn a wind wmotor the combination of a vine conneeted by hori-
zontal pivots toa vertical mast adapted to be turned thereby, 2
\\'ind-\\'lwvl rotating a vertical shaft journalled upon the vane, a
weight attached to a bracket suspended from the windward end of
the vane, a dagh-pot attached tosaid bracket, and a phanger attached
to the vertical mast adapted to fit into the dash-pot amd form a
cushioned stop against which the vano js_held in ordinary winds,
substantially as described. 7the In o wind otor the combination
of a vane conneeted by horizontal pivots to a vertical mast adapted
to be turned thereby, a counterbalance weight attached to the wind-
ward end of the vane, a shaft jomnalled upon said vane, having
wheels attached thereto, and sails located between said wheels and
pivotally attached to the periphery thereof, substantially as de-
scrived.
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Claim.~-1st. In water tube boilers wherein two lower water chame-
bery, situated one on each side of the furnace grate are connected to
an upper water and steamn chamber above the grate by a number of
tubes of small diameter, the use of water tubes composed of a group
of tulwex conntected at cach end to a closed cup ar chawber, the one
such clizmber being connected by o neck with coned end surface
directly to the upper water and steam chawber of the boler whilo
the other cup or chamber is connected by a neck or connecting tube



