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UNITED STATES

PATENT OFFICE,

SAMUEL GLENVILLE BROSIUS, OF SAVANNAH, GEORGIA.

ROTATING-CYLINDER ENGINE.

SPECIFICATION forming part of Letters Patent No. 492,859, dated March 7, 1893,
Application filed July 30,1891, Serial No. 401,208, (No model.)

To all whom it may concerwn:

Be it known that I, SAMUEL GLENVILLE
BRoOs1US, a citizen of the United States, resid-
ing at Savannah, in the county of Chatham
and State of Georgia, have invented certain
new and useful Improvements in Rotating-
Cylinder Engines; andIdohereby declare the
following to be a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to
make and use the same. :

This invention relates to improvements in
rotatingeylinderengines, of the classasshown
in United States Patents Nos. 453,612, 453,613,
453,614, and 453,615, granted to me, and has
for its objects to make a simple and an econ-
omically constructed and operative rotating
cylinder engine. :

In the drawings which illustrate my inven-
tion—Figure 1 is a side elevation, the cylin-
der, pistons and abutment disks and links be-
ing shown in cross section. Fig. 2 is an end
view on lines 1—2 of Fig. 1, looking in the
direction of the arrow. Figs. 3 and 4 are de-
tail views of the piston crank, Fig. 4 being a
cross section on lines 3—4 of Fig. 3. Figs. 5
and 6 are respectively end and side elevations
of ‘the link. Figs. 7 and 8 are respectively
end and side elevations of the cam. Fig.9is
a front elevation of the engine, the cylinder
and one piston being shown partly in cross
section. Figs. 10, 11 and 12 are respectively
end,plan and side views of the packing strips.
Figs. 13 and 14 are end and: side elevations of
the cut-off valve. Figs.15and 16 are end and
side elevations of the abutment disk, with the
abutment detached. Fig.17 isa cross section
of the piston on lines 6—7 of Fig.18.: Fig.18
is a side elevation of the piston.

To the base plate W are attached the pillow
blocks K and H, which are constructed re-
spectively with the journal boxes K’ and H’
having the journal caps K? and H% Inthese
journals is mounted the shaft N, to which is
secured the cylinder disk C concentric with
it. The rotating eylinder is construected of
the said disk and the inner ring C’ and the
outer ring C° respectively and the disk C?,
securely bolted together; between these rings
and disks is formed the annular cavity into
which the steam is admitted, acting against

‘the rotating cylinder.

‘and the inner wings A%

the abutment I and the pistons Aand B. The
inner rings C’ are provided with packing
rings d which pack against the flanges D3, of
the abutment disk hereinafter described.
Said rings are provided with flanges C* at the
piston seats which complete the circles of the
rings, allowing completé ring packing to be

used. The disk C and outer ring C7, of rotat-

ing cylinder are provided respectively with
ribs C% and C?, which brace and strengthen
The eylinder is also
provided with the removable heads C3, which
are constructed so as to have journal boxes
A®and B® to receive the piston shafts A%and
A% and B® and B% as shown in Fig. 1.
Describing the piston A and its co-operat-
ing parts:—The head C? which receives the
shaft A% of the piston bas the eap (% which
prevents loss of steam through the journal.
The piston shaft A*is provided with the
crank disk A’ which has the wrist pin A% and
the counterbalance A% and is also constructed
so as.to receive the packing disk A, which
is adjusted by means of set screws A8, against
the head C? which receives the journal shaft
At of said piston; suitable packing is placed
between said packing disk and said head and
prevents leakage of stean around said shaft.
The piston shaft A%, is provided with nut A7,
which holds erank disk A% in place, and al-
lows ready removal of same. The piston is
mounted on the shaft A% and A% and is con-
structed of disks A and the outer ‘wing A’
The disksA are-pro-
vided with packing ringsd®. ‘The pistonwing
A? is provided with cavity A% and packing
strips d4 packing against abutment D? and
its flanges D3 The edges A’ areslightly an-

gled so that their action on the packingstrips ¢
- in pushing them into place when they pro-

trude too far, is that of a shear.  The piston
disks A are also provided with openings A5,
through which steam passes and balances
them endwise. '

The piston disk B, wings B’ and B? shafts
B® and B4, with their crank disk B3, counter-
balance BS, nut B, and journals B, and all
parts are identical in construction and opera-
tion to piston disk A and all its co-operating
parts. :

The link is constructed of the arms E and
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" bolt B, and oscillates about said bolt.

‘B’ ig in eontact with cam b at b

492,859

E’, placed on opposite sides of the cross cen-
tral line 4—5, and connected -to the hub E*
by flanged ribs E*and E® respectively asshown
in Figs. 5 and 6. Thearms E and E’ are pro-
vided with wearing strips Ef, held in place by
bolts EP said arms arealso connected by bolts
E’, which pass through the outer end of arm
E and the lug E8, at the outer end of arm E’.
The bolt B is securely attached to the rotat-
ing cylinder and forms the journal on which
said link oscillates. Bolt E7, clears the hub
and flanged ribs of the opposite link. ‘The
said link by its lug K8, is attached to the con-
necting rod e by the journal ¢? the other end
of the rod is connected to the wrist pin A% of
the crank disk AP by the journal ¢’; said
connecting rod is made adjustable in length
by the right'and left nuts e®. The said con-

necting rod transmits the motion 'given the

link by the double cam, to the pistons, so
that'the pistons make their oscillations at the
proper intervals as hereinafter described.

The link arms ¥, F’ and flanged arms F?
and F3 hub F4, wearing strips f¢, bolts E®and
F7.:journal bolt F® and lug F¥, and connect:
ing rod f, with its journals f/ and f?and right
and left nuts 2 are identical in construction
and operation to arms E, E’ and connecting
rod e and their co-operating parts, respect-
ively.

The stationary double cam a-and b is con-
strueted so that the curve a® of cam ¢ and
curve b’ of cam b, form a true cam, the same
is true of curve o’ of came ¢ and curve b? of

‘ecamD. These curves o’ and ¢? b*and b’ may
‘be eccentric -tangential curves -to the inner
-eurves ¢ and b4 intersecting the outer curves

a?® and b3 respectively. The curves a3, b3, a*
and b4 are concentric to the center of revolu-
tion of the rotating cylinder. The curves a?,
at, b, and b, and o, b’ and a’, b* produce re-
spectively periods of rest and throw in the
operation of the links; said cam is attached
by bolts G to cam disk G, which is firmly se-
cured to the pillow block H, by lug G’; said

cam has also the hole G? through which the’
- rotary shaft N passes, but is not necessarily
‘in contact with it.

- Referring to Figs. 1, 2, 5108 illcluéive, the
link is attached to the cylinder by journal
The
arm Eisin contact with cam a at ¢f, and arm
Revolving
the link with the rotary cylinder, arm H’ is

‘thrown by the curve 0’ of cam b, curve a? of

cam ¢ allowing X to follow. Arm E’ passes
tocurve b3, of cam U and arm E to curve a* of
cam ¢ and is held stationary during substan-
tially half the revolution. The arm X comes
in “contact with ¢’ of cam a, and.is thrown,
and curve b*of cam U allows arm E’ to follow

it. "Arm B passes to eurve a® of cam a and

E’ to-curve b* of cam b. The link is station-
ary until curve b’ of cam b again throws arm
E’ which completes the revolution. Refer-

- ring to Fig. 7, particularly, it will be seen that

the period of rest a® and b%, is much shorter

than the periods of rest a*and b%; during said
long -period of rest which issubstantially half
the stroke, the steam is acting on the pistons,
and during the short period, the pistons are
passing the abutment. As before stated the
curve a®of eam g,and curve b’ of cam b, form
a true cam, the same is true of curve o’ of
cam ¢ and curve 0? of cam b.

As will be seen in Figs. 1, 2 and 6, the link
is constructed so that.the arm K {ravels on
cam a, and arm E’ on cam b, The curves of
the throw and rest of the cams are so con-
structed that while the link takes the motion
imparted to it by the double cam, no loose

_play is allowed between thelink and thesaid

cam; the links are reversed in position and
appear to interloek,-but in reality clear each
other; that is; the arm- E-of one link and the
corresponding-arm F-of the other, are:on op-
posite sides of the cam ¢, the same-is true:of
arms E’ and F’ being on opposite sides of cam
b. The cams a-and b are-provided with wear-
ing strips ¢® and b5 respectively.

The packing strips Pinthe piston seats are
constructed with the cavity ¢, in which is
placed the spring p® said strips aré beveled as
shown at p® to allow them to be pushed back
into place by the piston wings should they
protrude too far. The keys p? which- fit in
grooves pS, prevent the packing strips from
protruding too far. Said packing-strips:at
their ends are provided with cavity p?* which
gives play to packing rings d® of the piston
disks.-A and B and allows themtopack against
the piston seats without interference.
openings p3, are loecated so that the steam
may pass through and balaneethe stripsunder
steam pressure. - Packings P/, exeept the cav-
ity p% are identical in construction to pack-
ings P above described. Packings P? are

-constructed with a cavity p? at one end only.

The packings are of sueh length as required
by the construection.
Extending into the central annular cavity

.formed by:inner rings ¢’ of the rotating cyl-

inder, is the abutment disk D’, D provided
with the flanges’ D?, on which is mounted
abutment I, provided with packing strips P’;
said disk ‘may be made in parts or-integral
as shown, and bolted to the abutment stand D
by bolts D¥, said stand D, .as shown; may be
made integral with the pillow block K, by the
web K5 and the ribs K* and K3 if desired;
however, it may be made separate. 'The abut-
ment disk contains the steam and exhaust
ports X*and 7 respectively. Thesteamchest
X3, is located in said abutment disk and con-
nects with the steam port by the passages X*
and X5 Within said steam chest X8 is the
oscillating valve z, provided with the central
port 2% and formed of the lips 2’ 2/; and flanges
2% provided with the cavity 23 for the recep-
tion of the rocker shaft R’; said valve con-
trols the introduction of the steam into the
cylinder. The exhaust port ¥? is connected

to the exhaust y% by passage ¥* the steam
and exhaust pass through the passages &’ and
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%', which connect with their respective ports.
The steam enters at pipe «, and exhausts at
pipe v, asindicated by the arrows. Said abut-
ment disk is also provided with the bolt holes
D5, to receive the bolts D which attach it to
pillow block K. The hub of the abutment
disk is provided with packingringsd’, which
pack against the inner periphery of the inner
ring of the rotating cylinder, (and prevents
the leakage of any steam that may have es-
caped past packing rings d;) said disk has
also the hole N’, through which the shaft'N
passes, but said shaft isnot necessarily in con-
tact with it.

The cut-off valve Z is operated by the rocker
shaft R’, which is mounted in journal boxes
R. Theleverformed by the hand bar S3 and
the hub 8% is secured to the rocker shaft R’,
and is connected to the crank disk 8, by the
end 8’ of the connecting bar 8% which is con-

_ nected to the lever formed by the bar S? and

25
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hub 8% by journal pin S?%; it is evident that
the erank disk S, operating as an eccentric,
controls the cut-off.

M represents the driving pulley on shaft N.

In Tocomotives or other engines requiring
it, erank disk S may be dispensed with and
suitable cut off devices provided, and the shaft
N extended as shown, on both sides of the
pillow blocks.

The operation is asfollows:—The steam en-
ters through pipe X, and is controlled by the
cut-off in its introduetion into the eylinder.
It is confined between the abutment I, and
the pistons A and B, respectively, during the
revolutions of the engine. The osecillations
of the pistons pass abutment /, are controlled
by the links E and F, through the connect-
ing rods e and f, and the crank disks A% and
B%  The periods of rest and throw in the sta-

. tionary double eams are so arranged that the

oscillations of the pistons occur when they
are balanced, ¢ e., when under exhaust, or
when steam pressure surrounds them. The

45, pistons are stationary, with regard to theecyl-
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65,

inder, during substantially half of their re-
spective strokes when they are under steam
pressure, and are propelling and rotating with
the eylinder. The pistons after passing port
4% allow the steam to escape through the ex-
haust pipe Y. Theoperation of the steam in
theeylinder issimilar tothatin engines shown
in letters above mentioned.

I do not limit myself to the constructions
shown, as the same may be varied withoutde-
parting from the spirit of my invention.

Having thus ascertained the nature and set
forth the construction of my invention, what
I claim as -new, and desire to secure by Let-
ters Patent of the United States, is—

1. In an engine a ecylinder, pistons con-
trolled through links by a double cam whose
peripheries are constructed of concentric in-
ner and outer curves, and eccentric curves
tangentially to the inner concentric curves

intersecting the outer concentric curves, and’

whose alternate faces taken in conjunction

form a true cam, in combination with a link
operated by said cam, substantially as set
forth. : o
2. In a rotating cylinder engine a rotating
cylinder, pistons controlled through links by
a double cam whose peripheries are construect-
ed to the curves a’,a? a? atand b’ D? b8 btand
respectively control the opposite arms of the
links, producing in said links consecutively
a rest lasting through substantially half the
revolution, and through the balance a throw,
a rest and athrow, thereby operating the pis-
tons at the required intervals, substantially
as set forth. ' S
3. In a rotating eylinder engine, a rotating
cylinder, pistons controlled through the link
by a double cam a and b constructed to the

curves o/, a?, a’, a* and U, b? % and B4, con-

trolling respectively thelinks by their respect-
ive arms K and F and E” and F’, thereby op-
erating the pistons at the required intervals,
substantially as set forth.

4. In an engine, a cylinder, pistons con-
trolled through a link having arms secured to
a hub, said arms being located on opposite
sides of the cross-center line of the hub, in
combination with a cam for operating said
link, substantially as setl forth.

5. In an engine, a cylinder, pistons con-

trolled through alink having arms secured to

a hub by flanged ribs, said link arms being lo-
cated on opposite sides of the crass-center line
of the hub, in combination with a cam control-
ling said link, substantially as set forth.

6. In an engine, a cylinder, pistons con-
trolled through a link having arms secured to
a hub, said arms being located on opposite
sides of said hub and having their outer ends
connected by suitable means, in combination
with a eam for controlling said link, substan-
tially as set forth.

7. In an engine, a cylinder, pistons con-
trolled through a link having arms secured to
a hub, said arms being located on opposite
sides of the cross-center line of said hub, and
alug at the outer end of one arm directly un-
der the lug of the other arm,and a connection
extendingbetween said lugs substantially par-
allel to the cross-center line, and a cam con-
trolling said link, substantially as set forth.

8. In an engine a rotating cylinder, pistons
controlled by a crank and link operated by a
cam, and a connecting rod joining said ecrank
and link, said link being operated with a lug

to which one end of the said connecting rod
1 is attached.

9. In an engine, a rotating eylinder, pistons
controlled by a crank and link operated by a
cam, a connecting rod joining said erank and
link, said connecting rod being adjusted by
means of right and left serews and lock nuts,
substantially as set forth. . : '

10. A rotating eylinder engine having a ro-
tating cylinder, pistons oscillating therein,
said cylinder being formed by inner and outer

Tings and connecting heads between said

rings, forming thereby an annular eavity, the
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inner ring having packing flanges around a
groove in which is located a flanged abutment
disk secured to a stationary stand, substan-
tially as set forth.

11.. A rotating cylinder engine having a ro-
tating eylinder, pistons oscillating therein,
said eylinder being formed by inner and outer
rings and connecting heads between said
rings, forming thereby an annular cavity, the
inner ring having packing flanges around a
groove in which is located an abutment disk
secured to a journal box of the engine, sub-
stantially ag set forth.

'12. In a rotating eylinder engine a rotating
cylinder, provided with movable heads, oscil-
lating pistons, erank disks operated from the
driving shaft by a cam and link, and packing

_-disks on the piston shafts between the -mov-

20

able headsand crank disks, and suitable pack-
ing between. the packing disks and the mov-
able heads, substantially as.set forth.

18. A rotating cylinder engine having a ro-

' tating eylinder,.pistons controlled by a coun-
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terbalance, erank, disk and link operated by

and link, for the purpose set forth.

-14. .A rotating cylinder engine having a ro-
tating cylinder, pistons oscillating. therein,
said eylinder being formed byinnerand outer
rings and connecting heads between said
rings, forming thereby an annular cavity, the
inner ring having packing flanges around a
groove in which is located an abutment disk
provided. with steam and exhaust ports, and
an annular flange, and abutments extending
into said cavity,andsecured tosaid abutment
disk, substantially as set forth.

15.. A rotating cylinder engine having a ro-
tating cylinder, pistons oscillating therein,
said cylinder beingformed by inner and outer
rings and connecting heads between- said
rings, forming thereby an annular cavity the
inner ring having packing flanges around a
groove in which is located an abutment disk,
said abutment disk being provided with a
steam chest and valves controlling the admis-
sion of steam from the chest to the cylinder,

.substantially as set forth. ,

16. A rotating cylinder engine having aro-
tating cylinder, pistons oscillating therein,

_said cylinder being formed by innerand outer
rings and connecting heads between said
rings, forming thereby an annular cavity, the
inner ring havinga groove in which is located
an abutment disk provided with asteam chest,
and valves controlling the admission of steam
from the chest of the cylinder, said valves
having a central opening through which steam
passes to the cylinder, substantially as set
forth.

17. A rotating eylinder engine having a ro-
tating cylinder, pistons oscillating therein,
said cylinder being formed by inner and outer
rings and connecting heads between said
rings, forming thereby an annular cavity, the
inner ring having a groove in which is located
an abutment disk provided with a steam

acam,and aconnecting rod joiningsaid crank.

chest, and valves controlling the admission-of
steam from the chest to. the eylinder, said
valves having a central opening and lips on
each side of the.central opening, and flanges
connecting said lips, said flanges having a
cavity for the reception of a rocker shaft; for
the purpose set forth.

18. A rotating eylinder engine having ro-
tating eylinder forming annular cavitities by
inner and outer rings, and outer disks, said
cylinders having seats for oscillating pistons,
said seats being formed by the enlargement
of said eylinders and having heads provided

with journals to receive the shafts of the pis-

tons, and packing strips located in said pis-
ton seats,and having openings through them
for admitting steam-to both sides so as tobal-
ance them, substantially as set forth.

19. In a rotating cylinder engine a rotat-
ing eylinder formed by.inner and outer rings

and,outer disks, said cylinder having seats

for oscillating pistons, said seats being formed
by the enlargement of said eylinders,and hav-
ing heads provided with journals to receive
the shafts of the piston, and packing strips
having openings through them forthe passage
of steam,and located in said piston seats,and
keys for holding said packing strips in place,
substantially as set forth. '

20. A rotating cylinder engine having ro-
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tating cylinder forming annular cavities by -

inner and outer rings and outer disks, said
eylinders having seats for oscillating pistons,
said seats being formed by the enlargement
of said cylinders and having heads provided
with journals to receive the shafts of the pis-
tons, and packing strips located in said pis-
ton seats,and having cavities for allowing the
ring of the piston disk to pack against the pis-
ton seats, substantially as set forth.

21. A rotating cylinder engine having ro-
tating eylinder provided with seats for oscil-

lating pistons, said pistons constructed of two

disks, and wings connecting said .disks, the
wings having beveled edges, substantially as
set forth.

22. A rotating cylinder engine having ro-
tating eylinder provided with seats for oseil-
lating pistons, said pistons eonstructed of two
disks and wings one of which conueets said
disks one edge of said wing having a cavity
provided with packing strips, substantially
as set forth.

23. A rotating cylinder engine having ro-
tating eylinder provided with seats for oseil-
lating pistons, said pistons constructed of two
disks and inner and outer wings, said outer
wing counecting said disks, the inner wing
provided with a cavity and packing strips in
said cavity, substantially as set forth. -

24. A rotating cylinder engine having ro-
tating cylinders provided with seats for oseil-
lating pistons, said pistons constructed of two
disks and inner and outer wings, said outer
wing connecting said disks, and inner wing
provided with a cavity and packing strips in
said eavity, and openings in said disks to ad-
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mit steam pressure to both sides 80 as to bal-
ance the piston endwise, for the purpose set
forth.

25. Inanencrmeacyhndel pistonscontrolled

through a link operated bya doublecam,said
cam bemo' constructed of cam-shaped dlSkS

‘the alternate faces of the peripheries of said

disks taken in conjunction form true cams,
substantially as set forth.

26. Inarotatingeylinder engine, acylinder,
pistons controlled through alink having arms
secured to a hub, said arms being located on
opposite sides of the cross-center line of the
hub,and being provided with adjustable wear-
ing strips, in combination with a cam, sub-
stantially as set forth.

27. Inarotating eylinder engine a cylinder,
pistons controlled through a link controlled
by a cam, said eam belnfr constructed of cam
shaped disks, the alternate faces of the pe-
ripheries of said disks taken in conjunection
form true cams, said cams being provided with
adjustable wearing strips, substantially as set
forth.

28. In a rotary engine a rotating cylinder
having removable heads, oscillating pistons,
crank disks operated from the driving shaft
by éam and link, an adjustable connecting
rod between said link and crank disk, and
packing disks around the piston’ shafts be-
tween the removable heads and the erank

disks, said packing disks being provided with |

adjusting serews, substantially as set forth.
.29. A rotating cylinder engine having ro-

tating cylinder, oscillating pistons,and abut-
ment, said abutment being provided with
packing strips having openings through them
for admitting steam to both sides so as to bal-
ance them, substantially as set forth.

30. A rotating ecylinder engine having ro-

' tating cyhnder, oscillating plstons and abut-
ments, said abutments being provided with_

packing strips having keys for holding said
packing strips in plaee, substantially as set
forth.

31. In a machine, a shaft, a link attached
thereto and operated by a double cam, said

‘cam being construected of cam-shaped disks,

the alternate faces of the peripheries of said
disks taken in conjunction forming true cams,

‘and means for driving said shaft, substan-

tially as sef forth.

32. In an engine a rotating cylinder, pis-
tons controlled by links plvoted on and re-
volving with said cylinder, said link being
operated by a double cam, substantially as
set forth.

33. In an engine, a rotating cylinder, pis-
tons controlled by links, said link being op-
erated by a double cam secured to a pillow
block, substantially as set forth.

Intestimony whereof I affix mysignaturein
presence of two witnesses.

SAMUEL GLENVILLE BROSIUS.

Witnesses:
J. MAULSBY SMITH,
JosEPH C. STACK.
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