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-siding at Dunwoodie 

tary Engines, of which the following is a full, 

said patent. 

UNITED STATES PATENT OFFICE. 
- Y 

THOMAS 

a 

t 

--n-row 

R. ALMOND, OF DUNWOODIE HEIGHTs, NEW YORK. 
ROTARY ENGINE. 

SPECIFICATION forming part of Letters Patent No. 622,818, dated April 4, 1899. 
- 

To all whom it. may concern: 
Beit known that, THOMAS R. ALMOND, re 

eights, Westchester 
county, State of New York, have invented certain new and useful Improvements in Ro 
clear, and exact description. 
In the accompanying drawings, Figure 1 

represents a vertical cross-section of my im 
proved rotary engine-that is to say, a verti 
cal section across its main shaft. Fig. 2 is a 
vertical longitudinal section of the same, the 
line 22, Fig. 1, indicating the plane of sec 
tion. Fig. 3 is a detail vertical cross-section 
through the shaft, taken near the line33, Fig. 
2. Fig. 4 is a vertical cross-section of the 
shaft and the parts surrounding the same, 
showing a modification in the arrangement of 
channels; and Fig. 5 is a longitudinal section 
of said modified shaft. 
This invention relates to improvements 

upon the rotary engine for which Letters Pat 
ten No. 580,838 were granted to mie on April 
20, 1897, and pertains more particularly to the 
means devised for effectuating complete lu 
brication of the main shaft in its bearings. 
Although the invention is therefore specific 
ally applicable to the structure of my afore 
mentioned Letters Patent, I desire it to be 
understood that it nevertheless is also appli cable to rotary engines and analogous organ 
isms other than the particular engine of my 
The invention mainly consists in such a 

combination of parts as will cause the lubri 
eating substance to travel from the inner body 
or casing of the engine along the outer part 
of the shaft toward one end thereof and thence 
through the shaft toward its opposite end, 
where it also will embrace said opposite end 
of the shaft in its bearings, all as hereinafter 
more fully described. 
In the accompanying drawings the letter. A 

represents the stationary housing or shell of 
45 my rotary engine. This housing A is of cy 

lindrical form and consists of the circular rim 
b and of the two heads d and e. B. is the 
shaft, carried eccentrically in said housing 
and so supported as to rotate within bearings 
that extend from or are properly secured to 
the said housing. These bearings, as shown 
in the drawings, are, first, those contained in 
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the head d(see Fig. 2) and those contained in 
the capf, which is bolted to the outerface of 
said head datg, and, secondly, those contained 55 
in a hub-like extension h, that projects out wardly from the head, e. - - 
To the shaft B is rigidly secured, within the 

shell or housing A, the head proper of the en 
gine. This head properconsists of four (more 6o or less) tangentially arranged cylinders CD 
EF, each provided with a piston CD EF. 
These cylinders are open at their outer ends 
to allow their respective pistons to protude, 
the inner ends of the cylinders being closed, 65 
except where they have ports for the admis 
sion and exhaust of steam or analogous op 
erative fluid. These different ports in said 
cylinders are indicated by the letteri in Fig. 
1. Steam is admitted by pipe G to an inlet 
port lc in the head d. Steam is exhausted 
through a pipe H from an outlet-port l, which 
is also formed in the head d. 

All the parts thus far enumerated by me, 
with the exception of the shaft B, which will 
be more particularly described hereinafter, 
are represented and intended to be construct 
ed the same as described in my aforesaid Let 
ters Patent No. 580,838 and operate as there 
specified, including, the pivoted and recessed 
shoes J, that connect flexibly with the hollow 
stems of the pistons C, D, E, and F, so as 
to constitute the rotary engine of my afore 
said patent; but, as already stated, the fea 
tures of new invention which I am now about 
to describe may also be applied to engines of 
other construction than the particular one 
illustrated and heretofore patented to me. 

I have found that in practice it is not fea 
sible to produce absolutely steam-tight joints 
between the moving parts of a rotary engine. 
No matter how accurately these parts are fit 
ted to each other some steam will escape be 
tween them. Thus between the inner wall 
of the cylinder D and the outer wall of its 
piston D” some steam will find its way, as in 
dicated by an arrow in Fig. 1, into the hous 
ing or casing of the engine, and although the 
proportion of steam thus discharged into 
said housing is very small it is nevertheless 
of measurable quantity, and it is part of my 
present invention to utilize the same for lu 
bricating purposes. Should there be abso 
lutely steam-tight joints or the steam enter 
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desirable lubricating substance. 

ing the housing be insufficient, I would pro 
vide special means for admitting some steam 
to the housing in order to have it serve the 
purposes of this invention. I place a lubri 
cator-cup I upon the shell or housing A so 
that the tubular stom n of said lubricator 
cup communicates with the interior of said 
housing, as indicated in Fig. 2. The lubri 
cator-cup is of the kind, proferably, which is 
known as a 'drip-cup,' and still more prefer 
ably of that particular kind of drip-cup spe 
cies which receives steam, condonses it in a 
condensing-clhamber n, and allows the result 
ing water to reach the main oil-chamber o 
and thero to displace the oil which falls in 
drops through the hollow stem m. As the oil 
entors the housing of the engine it drops and , 
mingles with the steam contained in said 
housing, as hereinbefore stated. Such oil is 
at once atomized and evenly distributed by 
contact with the steam contained in said 
housing, constituting together with it a most 

Tho sur 
faces which have proved most difficult to lu 
bricate by other means are the bearings of 
the shaft, l in the boxes flu. In order to 
properly lubricate these surfaces or bearings, 
I first form around the shaft 3 in one of the 
heads-say e-a chamber p, which is open at 
the inner side, or otherwise widen the space 
between C and e, and this chamber I connect 
by channels (I with a chamber r, that is formed 
around the shaft l between the outer end of 
the bearing h and the inner end of a spring 
pressed plates or an equivalent packing or 
stuffing box. (See Fig. 2.) The shaft 13 is 
hollow from the line of tho chamber r toward 
its opposite end, its bore being indicated att 
in the drawings. 
cates with this bore it of the shaft lib by one 
or more transverse holes u, that penetrate the 
shaft to its bore, as shown in Fig. 2. 
The channels q, that extend from the cham 

ber p to the chamber r, may be drilled into 
or otherwise formed in the bearingh, as indi 
cated in Fig. 3, in such manner, however, that 
their inner peripheries intersect the circum 
forence of the shaft 13, so that any lubricating 
mattor passing through the channels qi will 
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be in contact with the outer circumference of 
the shaft IB, which, rapidly revolving, takes 
up new lubricating matter from said channels 
constantly; but these channels (1 may also, if 
desired, be formed in the exterior portion of 
the shaft B, as indicated in Figs. 4 and 5. It 
will bounderstood from the foregoing that 
one end of the shaftlis--to wit, in the example 
shown the end upon which the main pulley M. 
is mounted-is properly lubricated in its bear 
ings by the mixture of oil and steam flowing 
from the interior of the housing into the cham 
ber p, thence through the channels qi into the 
chamber , and thence by the holes u into the 
hollow t of the shaft 13. By this means the 
shaft B in the bearing li is kept thoroughly 
lubricated by the attenuated oil hold in the 
steam. The chamber r is not essential to the 

lutely necessary. 

The chamber r communi 

cation of the parts in action. 

622,318 

propcroporation, nor is the chamber 7) abso 
I prefer to use the cham 

ber 2) because it pormits the steam and oil to 
?low freely into the main lubricating-channels 
(), and I prefer also to use the chamber 1', as 
shown in Fig. 2, because by so doing I am able 
to use the spring-cushioned rings or oquiva 
lent packing-box, gland, or stuffing-box to 
good advantage; but the modification Fig. 5 
shows that the chamber r may be entirely 
omitted and yet tho practical results aimed 
at obtained. From the chamber 'a small pro 
portion of the mixture of oil and stoam may 
in the construction shown in Fig. 2 bo passed 
around the spring-pressed abutments into tho 
space formed between the hub of the pulloy 
M and the outer surface of the boaring lu, so 
as to lubricate these parts also, said mixturo 
finally escaping into an outlet '', through 
which it reaches the air; but the main lubri 
cating-body will pass, when it onters tho hol 
low t of the shafts, through said shaft to tho 
opposite end of the engine, where it passes 
through the series of holes at, that are drilled 
through the hollow shaft, into channels (I, 

75 

drilled into the bearing for into tho shaft, 
similar to the way indicated oither in Fig. 3 
or Fig. 4, thus also lubricating the opposite 
end of said shaft, and finally oscaping througll 
a suitable port ac into the main exhaust l or 
directly into the atmosphere, if desired. Tho 
channels q, it will be seen, enter an enlarge 
ment or chamber y, which has the port ac, so 
that it takes from all the channels of what over 
steam and oil mixed is finally to be exhausted. 
To briefly recapitulate the operation of this 

lubricating arrangement, it will be obsorved 
that it mainly operates, first, to atomizo the 
oil fed to the housing of the engine, then to 
carry the mixture of oil and steam through 
longitudinal or analogous channels toward 
one terminal portion of the shaft, lubricating 
the same in the bearings at that end during 
such parsage, and that thereupon said mix 
ture passes through the shaft itself to its op 
posite terminal portion and thence into simi 
larlongitudinalor analogous channels, where 
in it lubricates said shaft and its bearing near 
said opposite end, the said mixture of oil and 
steam being finally exhausted after having 
thus performed the function of proper lubri 
cation. 

I regard this invention as of importanco for 
the reason that in rotary engines perfect lu 
brication of the moving parts is absolutely 
essential. Many rotary engines admirable 
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in structure have failed in offectiveness 
mainly because of the lack of sufficient lubri Experiments 
which I have made with my present invention 
have proven that it results in substantially 
perfect lubrication. 
Although I have shown the shaft B as made 

in one continuous piece, it is perfectly clear 
that for the purposes of this invontion it may 
be made of sections, the effective featurebo 
ing the continuity of the passage t. 
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Idesire to be understood that I do not limit 
myself to the details of the structure illus 
trated; but 
What I claim as new, and desire to secure by Letters Patent, is 
1. In a rotary engine, the combination of 

the casing or housing A with internal oper 
ating organisms, substantially as described, 
from which steam enters said housing or cas 
ing, with an oil-supply to said housing or cas 
ing and with a hollow main shaft B, lubricat 
ing-passages q and g between the bearings 
of said shaft and said shaft, and apertures 
leading from said passages g g to the bore in 
said shaft, the passage or passages g being in 
communication with the interior of the hous 
ing or casing and the other g with the ex 
haust, substantially as and for the purposes 
described. 

2. The combination of the hollow shaft B, 
apertures u and v extending near its respec 
tive ends from its bore to its outer periphery, 
bearings h and f in which said shaft lies, 
channels q and gbetween said shaft and said 
bearings, said channels communicating with 
the bore t of said shaft, housing A and lubri 
cator L, all arranged so that the inner ends 
of the passages g communicate with the in 
terior of said housing or casing and so that the 
passages g communicate with the exhaust, 
as and for the purposes described. 

3. The combination of the casing A of a 
rotary engine or the like, said casing having 
bearings handf, chamber or enlargement p 
and channels g g in said bearings respec 
tively with the tubular shaft B which is hung 
in said bearings and which is provided with 
apertures u and w which respectively com 
?hunicate with the passages q and q, the pas 
sage qalso communicating with the exhaust, 
as and for the purposes specified. 

4. The combination of the casing A of a 
rotary engine or the like, said casing having 

3 

bearings handf, chamber or enlargement p 
and channels g g in said bearings respec 
tively with the packings adjoining a chamber 
r arid with the tubular shaft B which is hung 
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in said bearings and which is provided with . 
apertures u and up which respectively com 
municate with the passages q and q, the pas 
sage qalso communicating with the exhaust, 
as and for the purposes specified. 

5. The combination of the casing A carry 
ing the projecting bearing h with the shaft 
B hung in said bearing, passage. or passages 
g between said shaft and said bearing, pack 
ings embracing said shaft and contacting with 
the end of the bearing, pulley M carried by 
said shaft and embracing said bearing h and 
outlet , all arranged so as to permit lubricat 
ing matter from the casing A to pass through 
the channel or channels g around the pack 
ings into the bearing-surfaces of the pulley 
M, and thence to the outlet v, substantially 
as and for the purpose specified. 
6. In a rotary engine having hollow rotary 

shaft B and hollow stationary casing A, which 
casing is adapted to receive the lubricant, the 
lubricator passage or passages g extending 
from said casing along one terminal portion 
of said shaft on the outer side thereof in com 
munication with its interior, and lubricator 
passages g in communication with the inte 
rior of said shaft near its opposite end and 
extending along the other terminal portion of 
said shaft to an exhaust, all arranged so that 
the lubricating "substance within the casing 
will first lubricate one terminal portion of the 
shaft, then pass through the said shaft to its 
opposite end, then lubricate the other terminal 
portion of said shaft and finally escape into 
the exhaust, as and for the purpose specified. 

THOMAS, R, ALMOND. 
Witnesses: 

GEO. E. MORSE, 
MAURECE BLOCK. 

SO 
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