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PaTent OFFICE.

'ROBERT E. BREWER, OF BOSTON, MASSACHUSETTS.
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BPECIFICA‘I'IOH' forming part of | Letterﬂ Patent No. 630,848, dated August 8, 1809,
Applicaton fled April 19, 1899, Serlal No, 718,684, (Nomodel) ~ | "

ipghieresssiey. g e ——

To dil whom it may concern.: -
~ Be it known that I, ROBERT E. BREWER, of

. Boston, in the county of Saffolk and State.of

.5‘

io

Massachusetts, have invented a new and use-

ful Improvement in Rotary En gines, of which

. the following is a specification.

The purpose of my inventionis to utilize

the expansible quality of steam to greater ex- -

tent than has heretofore been possible.

"'To this end my invention in its preferred

form consists in a roll provided with two or
‘more threads having an increasing piteh from

- two spiral chambers divided by said grooved
rolls. into sections, so that when steam is
introduced into said chambers its passage
. through the casing is interrupted and instead

~of passing in a spiral course around said
threaded roll it forces its way through the en-.
- gine in a line substantially parallel with the
‘axis of said roll, cansingsaid roll to turn be-
cause of the constantly-increasing difference
of area of thread against which the steam -

20

threaded roll .and

theinlet end of theroll to the outlet, the whole

being inclosed in a casing, in which are also

contained two rolls, one on each side of said

_ _ grooved to receive the
threads on said first roll, the whole forming

‘dcts.- The threaded.roll I have called for con-

35

-

rolls the “valve-rolls.”

venience the “piston-roll” and the grooved.

My invention will be understood i)y refer-

ence to the drawings, in which—

Figure1 is a horizontal section of an engine:
embodying my invention. . Fig. 2 is an end’
elevation; Kig. 3, a section on line 3 3 of Fig.
1; Fig. 4, a side elevation of two engines cou-

. pled together in a manmner to be deseribed,
'Fig. 5 showing another mode of coupling,
- partly in plan and partly in seetion. =~

40

- ton-roll D and the valve-rollIsEF. The piston-~
roll D is provided with a double thread d d' of
increasing pitch, whiceh is sufficiently high to
‘entirely close the passage between the exte-.

45

A is the casing, which is provided with two"

L

removable heads B and C, attached theretoby
screws d‘,asshown,the whole inclosing the pis-

- rior of the piston-roll D and the interior of
. the casing A and prevent the free passage of

5@

- Thevalve-rollsE are made with g
- corresponding to the threads d &', and the

-steam from one end of the caging to the dthg r,

forming walls for this purpose. ..

valve-roll F is provided with grooves 7 f', also

corresponding to the threads d d', so that as
“the roll D turns the threads d d’ will fit within

the grooves ¢ ¢ ff' and cause the rolls E F

to rotate with the roll D. o

The head B is provided with a steam-inlet

chamber &', from which it passes into the in-
terior of the casing through ports b2. The

‘head C is provided with an exhaust-outlet ¢,

connected by the chamber ¢’ and ports ¢? with
the interior of the casing. “"Each head is also
provided with recesses d°e?® f2. -In each of
the recesses ¢? /2, which'are located opposite

‘the axes of the valve-rolls E F, is a disk 33,
and within the recess are ball-bearings to .
reduce the friction of the turning rolls. Set-

70

.+ 'The piston-roll D is provided with a shaft

serews e! f* and jam-nuts e® f* are also pro-

vided to adjust the bearings.

G, by which power is conveyed from the en-
gine. This shaft may be a reduced section
of the roll projecting from each end theréof
or it may be a separate shaft passing through
said roll, as shown in the drawings. The
recesses d* are located about. this shaft, and
each contains an annulus d® and ball-bear-

‘ings to reduce the friction of the piston-roll
'D. Thesebearingsare adjusted by thescrews

d*, which attach the heads B C to the casing

‘A, Stuffing-boxes g of any suitable kind are

provided about the shaft. -

- It will be seen that by reason of the increas-

ing pitch of the spiral d d'.a series of com-
partmentsorinclosures HH', &e., and J J! will

exposes & constantly-increasing area to the

steam and forces the roll around in a direction

contrary to that of the increasing spiral.

53

o
-
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3o

8s

‘be formed on the upper and lower sides of
the piston-roll. D, which will increase in size
‘a8 the roll rotates, thus allowing the steam .
to gradually expand, (see Figs. 1 and 3,)
and the roll D isrotated because the pressure
of the steam in endeavoring to expand acts
upon the threads of increasing pitch which .

9o

95

‘The purpose of the valve-rolls E Fis to con-

fine the steam between the threads of the

piston-roll. 1tis evident that if these valves

100

are omitted the steam, while by-its first im-

© .o+ | pact it might give a turn to the screw, would -
oovésee', .

tend to take a spiral course around the piston- .-

-rd}l, between its thr_ﬁads,ja.nd thus fail to give
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ANy lﬁsting .rotary motion to the piston-roll.
Each valve-roll being provided with what
might be called a form of ‘‘involute groove”

~ and being in rolling contact with the piston-

g roll,whatmay betermed “npper”and “lower”

" pecesses are formed,sothatsubstantially all of
the steam which enters oné recess remains in
thatrecessthroughoutits passage through the
casing, and by acting on the thread in front
g0'of it, which has an increasing pitch over the
tone behind it, exerts a power to turn the roll,
'dependent upon thedifference of relative area
ibetween the exposed surfaces of the threads

" iin front and behind a given body of steam.
#4: As shown, this difference is due to the dif-
ference between the angle of the two threads

' with the axis of the roll; but it is evident

that this difference of area might be secured
by changing the height of the thread. 1 pre-
g0 fer to have two valve-rolls, because the space
about this piston-rollis thus divided into two
diametrically opposite equal recesses, and the
piston-roll is balanced by steam-pressure on
both sides of it. A certain small proportion

~ #¢ of the steam will pass through the grooves

in the valve-rolls. Some of this will collect

in the pockets a in the inside of the casing

and serve to balance any pressure exerted by

 the steam in contact with the piston-roll to
go force the valve-rolls outward.

- of coupling two of my piston-rolls together.

In Fig. 4 the same shaft G passes through

both piston-rolls, the rolls being turned end

gs for end, so that the inlets b*will be in the
adjacent ends of the pasing, the interier con-
struction of the two engines being alike, ex-
cept that the threads are right-handed in one
engine and left-handed in the other. In Fig.

40 5 the cylinders are also coupled together, in

this case by carrying the shaft G through
both rolls D and keying them thereto and in
mounting the, two rolls E on the same shaft
and the two rolls F on the same shaft. The
4% steam-inlets b? in this case lead directly into
the middle of the casing, 8o as to supply steam
to the chambers H J. In this case each end
of the engine is provided with exhaust-heads
C, like those above described. -
go In operation the steam inlet and exhaust
are opened, and the steam entering the easin
passes into the two spiral chambers an
foroes its way to and out of the exhaust, be-

ing prevented from tgking a spiral course b
nature of the walls which retard the forward

movementof thesteam and the straight walls.
which confine it laterally, it acts upon the

- thread with what might be described roughly

6o as & ‘‘wedge-like” action, forcing it to one |

side, a8 it were, and thus giving the necessary

rotary motion to the piston-roll. - This is, in-'

fact, due to the difference-in area between
~ theparts of the threads exposed tathe steam,
65 the area of the thread or wall in front of the
"~ steam being grestor than the area of the

thread behind it, so ¢hat the steam pressing

in all directions alike oxerts more force oii
the greater movable area and canses the roll

the area opposéd te it increases, 80 aS to

render very effective the expanding force of

the steam and utilize it economically.
“What I claim as my invention 18—

containing a piston - roll provided with a
spiral double thread of increasing pitch and
two grooved valve-rolls all arranged together
| as described, and with a suitable sieam inlet
and exhaust, wheraby there are formed 4
| series of expanding compartments eacli pre-
senting an increased area to the eXpansive
force of the steam, and the steam is caused to
pass through said engine in contact with the
entire length of each of said spiral threads
upon the piston-roll, and in a line substan-
tially parallel with the axis of said roll, as set
forth. o - |

.2, Asteam-engine having asuitable casing,
an inlet and exhaust, said casing containing
a piston-roll adapted to be rotated and hav-
ing two spiral threads running from one end
to the other of the roll, in combination with

to rotate. As the steam passes along the roll 7o

1. Asteam-engine having a suitable casing 75

So

85

9°.

two valve-rolls, each grooved to receive the .

threads upon said piston-rpll, whereby the

95

‘steam is let into and retained within the

from taking a spiral ocourse, said threads
affording an increasing area opposed to the

;_ran‘;ae to the outlet of said engine, as set
forth. ' -' | |
8. A steam-engine consisting of a casing
having a suitable inlet and exhaust and eon-
taining a roll ada_.gted to be. rotated and pro-
vided with two ¢
and means censisting of twe valve-rolls pro-
vided with grooves to receive said threads,
whereby the space between said threads is
divided into expanding seetions of inereasing
size extending from one end of said roll te the
other, as and for the purposes set forth. |
4. In a steam-engine, a.easing and pisten-
roll mounted and adapted to be rotated therein
‘and provided with two threads ef an increas-
ing piteh from one end to the other of sald
roll, each thread having two er more turns

action of the steam, as.it passes from the en-

S " | space between said threads and is prevented
In Figs. 4 and 5 I have shown two methods

100

105

reads of inoreasing pitch

ITO

¢

| about said roll and two valve-rolls of equal

length with said piston-roll and eaeh provided

with spiral grooves.conforming to the sha

)y | of the threads upon said piston-roll, said
g5 reason of the valve-rolla. Owing to the spiral |

valve-rolls being mounted eme on each side
of sald piston-roll and in rolling oontact

and exhaust, as and for the purpeses set forth.
~ 5~In a steam-engine, a valve-cssing oen-
Lﬂtzl:in three rolls mounted in the same plane
an

' agt’od to rotate with a relling contaet,
the mid

more threads having an inereasin piteh from
ane end thereof to the other and the outer
rolls being previded with grooves to reeeive
-the threugl_, on sald middle roll, said oasing

}

‘therewith, in combination with a steam inlet

120

125

le rell being provided with two or -

130

also being provided in itsinteriorwitha series
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of pockets along two of its sides adjacent 0
the outer sides of said outer rolls, as set forth.
6. A steam-engine consisting of three rclls

each adapted to be rotated, the middle roll

¢ being provided with two or more threads of

IO

increasing piteh from one end thereof to the

other, and the two outer rolls being provided
with grooves to receive said threads, said rolls

being arranged in rolling contact with each

other whereby there is formed a series of ex-
panding compartments one below and one

above said piston-roll, each adapted to bal-

ance the other, said casing also being pro-

vided with two sets of steam-pockets, one set

being substantially opposite the other and
each set being upon the farther side of said
outer rolls from the-middle of said casing, as

- and for the purposes set forth.

7. The steam-engine above deserlbed, con-

20 sisting of two piston -rolls each suitably

4

—

mounted to rotate upon the same axial line,

and two pairs of valve-rolls, each pair. also

‘being mounted to rotate upon the same axial

( e

line, said piston-rolls being provided with a

thread of increasing pitch running from the
middle outward and in opposite directions,

‘and said valve-rolls being provided with
“grooves adapted to receive the threads on the

piston-roll adjacent to them, in combination

‘with means whereby said rolls are sunitably
mounted and the steam is fed to and retained

within the chambers formed between said
threads and allowed to exhaust therefrom, as
and for the purposes set forth.

In testimony whereof I have hereunto set

i my name this 14th day of April, 1899.

~ ROBERT E. BREWEKR.
- Witnesses:
" GEORGE 0. G. COALE,
- E. A. GUILD.

3.
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