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ROBERT IIENRY bOTTS

Svares Patent

OF‘ RIOHMOND CALIFORNIA

STEAM ENGINE
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To wil whom it ma J COTLCETTY:

Be it known that I, ROBERT IIENRY LorT

formerly of Albuquel que, Bernalillo county, |
Territory of New Mexico, but now of - Rich-
mond, Contra Costa ccunty California, have
invented a new and useful Imprcvcmcnt in .
Steam - Engines, of whlch thc fcllcwmw isa

. qpcclﬁcamcn |
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‘two hollow piston-rods d? dv.

The object of my inv ention is- to plmldc a

very light and simple form of steam- -engine
designed primarily to be used on an alr-ship,

for whlch I have filed a separate application,
Serial No. 56,109, dated April 16, 1901, but

which engine is apphcablc also to any uses

for which a steam-engine may be employed.
It consists in the peculmr construection and

arrangement of the piston and eylinder and

the valvcb in the piston and also the general

arrangement of these parts in relation to the

inducticn and exhaust pipes and the driven
gears, as will be hereinafter fully described
with 1cfclencc to the drawings, in which—
IFigure 1 is a vertical Sectlcn through the
engine cylinder and piston and shcwmw their
161&131011 to the driven gears and the lnduc-
tion and exhaust pipes. Tig. 2 is a seciional

view of the piston and cyhndcr showing a

different position of the said cylinder- plston
and valves. Fig. 3isa vertical section on line
9 3 of Fig, 1. I‘]ﬂ' 4 1s a longitudinal sec-
tion thmm‘h the cut off Valvc and I'ig. 5 is

a sectilon at right anﬂ'les thcrctc on hnc 55

of Fig. 4.

ELL I2is a framework so ccnstructcd as

10 accommodate two engines one on each side
of the central standard E ‘Hach engine con-

sists of a cylinder D, which both rccmrccatcs_

and oscillates, and a two- compartment pis-
ton d? d°, which oscillates about an axis be-
low, but does not reciprocate. This. piston
has two hollow piston-rods d?* d’, opening, re-
spectively, into the two compartments d? db
of the piston and connecting below to the
pipes d' d°, which rock in stufﬁnﬂ'-bcxes d
and @® and have a partition d° between tho

d* d°, with suitable openings in them, slide in
the chambcls &° d° of the piston and alter-
nately open these chambers 10 the cylinder
on opposite sides of the piston, the tubular
valves being shifted by impact against the

heads of thc cy]1ndc1s Steam comes through

~ the plpcs ¢’ from the boiler to stcam-chcsb ¢

Tubular valves:

low piston- rcd d’ to exhaust—plpc ..

gine well adapted to an air-ship.

mcc L

_ ;'a,nd passes in p1 pe d" tc hcllcw plstcn 10d dz_ T

‘into chamber d? and thence by valve d* to s ERN
‘one side or the cthcr of the piston and.es: -
capes through valve d’ chamber d° and hol-~ - = =
This -~
makes a very simple and self-contained en- =~ |
‘The c¢ylin- -

dcr D as it reciprocates is connected bystraps . -

¢ ¢ with the cra,nk-shaft e and tmnc it with

its attached bevel gear-wheel ¢g. This latter
is in mesh below with a bevel-gear h, rigidly
connected to a hollow shaft 7/, “and at theup--

per side said gear-wheel g meshes with bevel- .

lcw shaft 1

gear 1, Tlﬂ‘lle connected to a concentric hol- f: -
These two hollow shafts A and- =~ =~ -

1 are connected to and made to rotate two - .

concentric prcpcllcr-whcclm in my air-ship,

which turn in opposite directions, so that the
rotary twist of one on ‘the air-ship may be - .~

balanced by the other.

In explaining more in dctall the cxact ac-

I wish it understood, - -
however, that my steam- engine nmy bc uscd",

| either singly or in pmzs 75

tion of the valves I would state that each -

tubular valve d*and d°h
and has also a partition in its middle.

one side of this partition thé valve d* hastwo
opcnmfrs 1 2, and on the otherside it hastwo
openings 3 4. The other valve d° has corre-
Each of these

pairs of openings has the two openings so

sponding openings 5 6 and 78.

spaced as to have in one position of the valve

has its ends closed o -
On .
80

one opening of each pair on one side of: the -
thlcknccss of the piston-wall and the other

opening on the other side, so as to establish

communication between the chambers in the

piston and the chamber of the cylinder.

In
another position of the valves one of these

Qc.

openings of each pair passes into the plane -

of the thickness of the wall of the piston and
is closed thereby.

 valves is as follows: In Fig. 1 the eylinder
has reached its highest pcmt and has struck -
the lower ends of thc valves and lifted them

&

to the position shown, ready to bring down

the cylinder. Steam now COMES from steam-

chest ¢ and pipe d' to hollow piston-rod d*

and piston- chamber d® and passes by ports
3 and 4 to the lower end of the eylinder to
bring it down, the upper ports 1 and 2 being

out of actlon, for the reason that 2 is clcscd B

in the wall of the piston. At the same time

The operation of these .
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the steam above the piston passes by ports 5§




- mja' 6 to pistdn-ehamber cl® and hollow p'i:s-

2

ton-rod ' to exhaust-pipe d°. After the c¢yl-
inder descends its upper head strikes the
tops of the valves and shifts them to the po-
sition shown in Fig. 2.

- d? and ports 12 tothe top of the piston again,
- ready to lift the eylinder, and the ethaust-

10

steam below the piston passes out.ports 7 8
to the hollow piston-rod d' and the exhaust.
To limit the throw of the valves, collars a ¢
are fastened tovalve-tube d?!, and similar col-
lars D b’ are fastened to the valve-tube .
These valves slide with sufficient friction in
their seats to maintain the position to which
they are adjusted by lmpfwt w1t,h the heﬂ(‘]b

~of the eylinder.

20

30 _
pipe d'.

35

the exhaust-point.

In my engine it will be seen that wlule the
cylinder, pIStOD and valves all move the in-
let and exhaust connections remain station-
ary, the pipes d' d” rocking in stuffing-box d
at the inlet-point and in “stuf nn'-bo*{ d® at

valve whichis operated by the rocking of the
pipes d' d', as will now be described with ref-
erence to Figs. 4 and 5. Theend of the pipe

¢’ which enters the steam-chest ¢ has at- |

tached to it a pin ¢’, extending upwardly at
right angles to the longitudinal axis of the
On a shoulder in the steam-chest
18 arranged a perforated washer or bearing-
plate ¢, held firmly by a screw ¢’. On the
bearing-plate is arranged a valve-plate ¢,
having on its under side a dovetail valve-
slide ¢t. Both the valve-slide ¢! and valve-
plate ¢® have slots through them, the plate ¢3

- having slot p and the Valve—shde ¢t having

40

slot pg which two siots form steam - p01ts
which are in registration or out of registra-
tion according 0 the position of slide ¢* in
relation to platec®. To work the slide ¢*, the

- pin c®onthe end of pipe d' extends up through

50

55

the washer-plate ¢® and into the slot p®of
slide ¢*, and as the pipe d' rocks in its stuft-
ing-box it regulates the opening and clos-
ing-of the ports p* p to effect the cut-off.
The top of the steam-chest is closed: by a
screw-cap ¢%, and through the screw-cap the
supply-pipe ¢’ opens and delivers steam from
the boilm The relation between the porfs
p and p*and the pin ¢®is such that when the

cyhndel is at its highest or lowest points the |

pin ¢%is in the position shown in Fig. 5 and

admits steam to either end of the ey]inder,.

and when the cylinder has ascended or de-
secended half-way 1ts stroke and stands at an
angle to the vertical the opening in slide ¢*

is thrown out of registration with that in ¢?

60
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and steam 1s cut off at hfﬂf the stroke. “The
steam passes from pipe ¢’ through ports p and
p* to the open end of pipe d’ in the steam-
chest and thence tothe cylinderandits valves,
as heretofore described. |

Having thus described my invention, what
Ieclaim asnew, and de%ne to secure by Letters
Patent, is—

The live steam now
passes from hollow pmton -rod ? to chamber

Beside the Qtufﬁnﬂ*-boa-
d and in the steam-chest ¢ there is'a cut off

F

A

685,563

1. A steam - engine comprising a crank-
shaft, a cylinder connected directly to the
crank- shaft, a non-reciprocating piston with

valves mmn%d in the c¢ylinder, hollow pis-

ton-rods conneeting-therewith and forming
induetion and exhaust pipes, and right-an-

gular connections for said pipes, and station-

fing-boxes forming axes of oscillation

ary stu:

S ubstantlally asand for the pur pose described.
- 2. A steam - engine comprising a crank-
'sh&fb a cylinder connected directly to the

clauk shaft, a non-reciprocating piston with
valves ‘1_1‘1&115*9(1 in the eylinder, hollow pis-
ton-rods connecting therewith and forming
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induction and exhaust pipes, a pipe at right

angles to'said hollow piston-rods and connect-
ed therewith and having a partition between

“the pointsof connection, a stationary stuffing-

box at one end-of said pipe in communication

~with the live-steam supply, and a stationary

stuffing-box at the other end of said pipe in

,’communm&tmn with the exhaust substan-

tially as and for the purpose described.

3. The combination with a cylinder; of .a

relatively stationary piston having two cham-

berstherein and hollow piston-rods communi-
cating therewith, and two sliding valves ar-
ranged respectively in the piston-chamber
and extending through the piston and having
each four ports adapted to alternately open
communication between the piston-chambers
and the opposite endsof the cylinder subsmn-
tially as described.

4. The combiuation with a G} linder; of a
relatively stationary piston having two chmn-
berstherein,and hollow piston-—rods communi-
cating therewith, and two tubular valves hav-
ing each closed ends and a middle partition
and four ports and stop-collars, said valves
projecting through both sides of the piston to
be acted upon by contact with the eylinder-
heads substantially as described.

5. A steam-engine comprising a crank, a
movable cyhndel connected to the cmnl«: a
non-reciprocating piston arranged in the cyl-
inderand having valves as descr ibed, two hol-
low piston-rods connected to the plston a hol-
low roclk-shaft attached to the piston-rods and
entering the steam-chest, and a stuifing-box,
stea,m-chest, and cut-off valve armnged in the

steam-chest and operated by the rocking of

said hollow shaft substantially as described.
6. Thecombination of arocking bteam—plpe
having a right-angularly - promctm pin,
steam- chest with stuffing-box inclosing s‘_ud
rocking pipe, a perforated bearing - plate
through which the said pin projects, a valve

composed of a stationary plate with port
through it, and a sliding section with port
‘through it receiving the pin and adapted to

1e0'1ster with the pmt above 1t, a closing-c ap
for the steam-chest, and a steam-—supply pipe
substantially as shown and described.

ROBERT HENRY BOTTS.

Witnesses:
GEO. M. YOUNG,
C. A. ODELL.
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