(No Model) . ' - 2 Sheets—Sheet 1.

J. DOW.
. DUPLEX CRANK PISTON ENGINE. -
No. 308,698, . Patented Dec. 2, 1884,

‘b' -

\ © 9 T“.Q
W - o)
%, — ===y R
- TR
| s R = | i I |
r . % L —

:li—'ig:'l.i
Al

| 11 11 T
| ' 3 | |
LT 0 | ﬂ ] LI LAl
| y =) .
' C . ~TEr _
T I [T
o , |

_\Xff&lesses - N ' BN . ' I'l.‘}Z'El‘_L:L—DI‘
% /%4 :{14 o - . %&«ﬁw;

N. PETERS. Pholo-Lithographer, Washington, B. C.




;(Nd'Model.) o 2 Sheets—Sheet 2.

o Jopow.
- DUPLEX CRANK PISTON ENGINE.
No. 308,608. Patented Dec. 2, 1884,

N

*
]

"q‘_
*

il Y
ey s

{\5

Rz

VeS8

I N

Wi
/

I /42%%2%?/ Y

I

e | ==FAI 1T ﬁ;‘f\ .-
RLI ' > ,'~='-:u; , ,“ >
7 \"i k{\q 1?#
RS e S\ e N N b
Y o h LRI 2T NN 1
i e = | T T
\ I : | |
il iR | 5
R (/A s ' :
7 S |7/ A . l -
: Q_ -" ! 3 [ j$ SO N |
o nn i/, 771 97 | NN
. | : | .
e A 7 | .
Ho Es Bl 1 ﬁ h
! | T
: : | il K
| | it L
| il |
1 e \
| FIL]wY! U_‘.'*ﬂ':l?--.f " -i/- al R B il
. A ’ .:E*qg E::-sz_‘ l! " | B
|-\,_. R AR Sl l[ g RN
p-__;u ":Q T\'Sh‘ %\'n: S p— |'; — i —
\ _
Ao
N |

\X/itnesses l o o *1 _ o _]%szqinP -=
My stlewr. - Sk T
Al Sy Mefdens




UNrTeEDp STATES PATENT OFFICE.

JOSIAH DOW,

OF LOWELL, MASSACHUSETTS.

DUPLEX-CRANK-PISTON ENGINE.

e

SPECIPICATION ferm:.ng palt of Lietters Patent No. 308,598, dated December 2, 1884

| Anphmtmn filed March 1n 1824,

("'\Te model.) -

e

To.all whom it may concerte: |
Be it known that I, JosiAH Dow, a citizen

~ of the United states, 1631(“]1110* at Low ell, in the

county of Middlesex and State of Massaehu
setts, have invented certain new and useful
Implovements in Duplex-Crank-Piston En-
oines; and I do her eby declare that the same
are ful]v described in the following specifi-

~ .cation and illustrated in the accompanymo

- 10

I3

drawings.

This 1nvent10n 1elates to 1mpwvmnents n
duplex-crank-piston steam-engines; and it 18

carried out as follows, reference being had to

the accompanying drawings, in which—
Figure 1 represents a side elevation of the
1mp10ved engine. Fig. 2 represents an end

~ view, seen from z in Fln 1. Fig. 3 represents

20

a central 101]g1t11d1r111 Secblon on the line A B,
shown in PBig. 2.  Fig. 4 represents a cross—-
Sectlon on the line C D shown in Fig. 3. TFig.

1ep1esents a CIOSS- seetlon on- the ]me E I‘

| _Shown in Fig. 8. TFig. 6 represents a side ele-
- vation ‘of one of the intermittently - rotary

25

. I‘W‘ 6. Tig. 8 represents a detail view of the

valves for admitting steam to the eylinders.
Fig. 7 is a section of the same on line G H 1n

~ yalve: opening mechanism, and Fig. 9 repre-

30

sents a similar detail v 1ew of the valve closmg

mechanism.
Similar letters refer to similar p‘%l ts wher-

- ever they occur on the dlffemnt pfu*ts of the

35

drawings.

- In the drawmf s, ¢ is the piston- Sha,ft to
which the duplex crank pistons are secured

Said-shaft is located in suitable bearings in
the ends of the shell or eylinder, her elnfl,fter

to be deser ibed, and has attached to it a spur-

40
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gear, «, that gears into a gear, ¥, of equal di-
a,metel and of equal number of teeth the latter

being secured to the shatt b, to Wthh the ro-

tary abutments are secured.

¢ is the shell or steam-cylinder east 1 one
pleee with the abutment chamber ¢’ and base
¢’, as shown, and ¢’ is a leLSlOll wall cast in
one piece with cylinders ¢ ¢. Said wall ¢ is
arranged midway between the ends of shell ¢
¢, and by its use the said shell is divided in

~ two equal compartments, U and 'V, as shown
_in Fig. 3, each of such eempmtmente contain-.

g & romry piston and GOI‘leS]_)OIldllJﬂ‘ abut-

-ment cylinder.

inFig. 3; and it has perforationsthr 01:1#11 which

| serew-bolts er equivalent or well-known de-

vices to the left-hand end of shell ¢ ¢, as shown
55
the respectwe shafts ¢ and b pr OJeet outside

of said head.

In one piece with head d, I prefer to cast the |
outwardly-projecting blackets d' and d’, the
former serving as a support for the stufﬁnn* 60
sleeve or bemmﬂ ¢’ on shaft a, such beaunn -
having a cap, d’, or equlvalent device f01 hold
ing sleeve @’ in place. - The sleeve ¢’ may be
made in two semicircular parts or in one sin-

ole plece, as may be desired.
& is a packing surrounding the Shaft @ ab

the inner end of bearing or sbufﬁnﬂ box a”, in

the usual manner, to eﬁeet a steam tight joint
between the shaft « and its head d, as shown
in Fig. 3. In a similar manner the bracket 70
d’ supports the bearing b” for the shaft b, and
is provided with cup & and stuffing Z)‘ for the
same purpose, as above described.

To the opposite end of shell ¢ ¢ is secured

| the head e, in one piece with which is cast or 75

otherwise 5ecmed the outwardly-projecting
valve-chamber ¢, having a central bearing-
sleeve, ¢, provided with stuffing-box ¢’ and
stuffing e¢* for the piston-shaft ¢, as shown in
Fig. 3. In its lower end the hefmd ¢ has an
011twmrdlv projecting brachet ¢’, supporting
the be‘umg b* and its cap ¢’ for the abutment-
shaft b, in the same manner as the correspond-
ing beari ing in head d, heretofore deseribed.

b is the stufﬁnn for shaft b in the head e, 85

S0

‘as usual.

On the shaft ¢, within the compartment U,

18 secured ther oml y c¢ylinder f, provided Wlth

annular tapering grooves at the junction of
its ends and curved surface, which grooves go
contain the tapering packing-rings 1’ f/, made -
of metal or other suitable nwterml for the
purpose of effecting a steam-tight connection
between sald eylmder and the ends of its com-
partment U, in whichit rotates. Inonepiece
with said cyhndel f is cast the radially-pro-
jecting piston f“, made tapering from its

05

“base outward, to insure proper strength, and

made to fit closely againstthesidesand curved
portion of compaltment U, and provided at
such place with a packing, /% made of metal
or suitable material, 1est1ng in a cor respond-
ing groove in the mdes and outer end of said

d replesents the he’td secmed by means of plston, as shown S0 as to effect a steam-tight
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joint between it and the interior of compart:

ment U.
To the shaft b, directljr below the cylinder

7, 18 secured the abutment-cylinder ¢, which

1s of exactly the same diameter as the cylin-
der f, and said cylinders are held in contact
with each other, so as to allow the one to roll
on the other with equal surface velocity, and
ab the same time preventing the steam from
escaping between them. Directly opposite
the piston f” is made on the abutment-cylin-
der ¢ a curved cut-away portion, ¢, to permit

 the piston f” to pass by the cyvlinder ¢g as they
The"

rotate together in -opposite directions.
curvature of the cut-away portion ¢ is such
as to keep the piston 7" in immediate contact
with 1t, soasto prevent escape of steam during
such passage of the said piston.

The cylinder g is provided with webs ¢* ¢°
on the ends of the cut-away portion ¢, be-
tween which webs the piston f” enters during
its passage 1nto said space ¢', to still further
prevent the escape of steam at this point.

At the junction of the ends and curved part

of abutment- ¢ylinder g, I make tapering |

grooves, into which are fitted the tapering
packm S 9" ¢*, made of metal or suitable ma-
terials, to effect a tight connection between
sald cylinder and the interior of the chamber
in which it revolves.

I prefer to make the ‘11)111:111@1115 cylinder ¢
Skeleton fashion—that is, with a central ]mb
¢°, secured’ to shaft b and radial arms g°, as
Shown-———-so as to make 1t as light as prSSlble

¢g' 1s a semicircular (more or less) space be-

- tween the exterior of abutment- f*ylmdel g and

“Interior of abutment-chamber ¢, adapted to

40

receive steam, and thus to equalize the press-
ure in compartment U, and causing the cylin-
ders / ¢ to be held in close contact against
each other during their rotation, and also to
ald in lubrmatmn the said abutment-cylinder
in 1ts 1]10131011

9° ¢° are packing-rods of metal or other ma-
terial located in corresponding grooves,g’ ¢°, in

- theuppersidesof abutment-chamber,as shown

50

55

~ parts on cylinder j, with this difference, that
‘the piston f” is located in a dlametrleally -0]-

60

in Fig.4,such grooves being made deep enough
to conmm springs, if desned to hold S"le
packings against the abutment - cylinder to
effect a close joint at such place.

Behind the cylinder fis secured to the shaft

¢ the secondary cylinder . constructed in the
same manner as cylinder f, and secured to it
in a suitable manner. The cylinder % is lo-
cated 1in compartment V, and i provided with
tapering packing-rings % I/, projecting piston
1", having packing 7¥ like the corresponding

posite direction to the piston A", as shown in
the drawings, to effect a perfect balance of
said cyhndels

Below the cylinder 2, in the corresponding
abutment-chamber, is located on the shaft b

the abutment - eyhnder ¢, of equal diameter | disk &,

$08,598

| ings ¢* ¢, C entral hub, #*, radial arms ¢, semi-

ClI'GU.l&l space i', packmgs and grooves in a

similar and corresponding manner to those on 7o

abutment-cylinder g, with this difference, that
the cut - away portion ¢ is located in a dia-
metrically-opposite direction to the cut-away
portion ¢ on ¢ylinder ¢g,to effect a perfect bal-
ance of said abutment-cylinders.

¢’ is the steam-inlet fo the valve-chamber ¢
as shown in Fig. 3, from which the steam is
conducted back of the respective pistons f”
1", as follows:

Through the c¢ylinder fis made two longi-
tudinal conduits, X" and 7', the former leading
to the cylindrical valve & 1n cylinder f, and
the latter leading to the corresponding cylin-
drical valve, [, in cylinder A. -

k" and I” are the valve-stems, respectively,
for the valves & and [, as shown in Figs. 3
and 4.

M is a flanged eollzu or bearing-piece se-
cured to the outer end of cylmdel f, and
adapted to serve as a bearing for the outer
ends of valve-stems £” [, as shown in Fig. 3.

f*and 2* are steam-channels in the respect-
ive cylinders fand %, leading from the re-
spective valves & and [ directly behind the re-
spective pistons £ 1/, as shown in Fig. 4, by
means of which the steam -pressure is con-
ducted back of the pistons /" A" in the respeci-
ive compartments U and V.

The cylindrical steam-valve £ has three com-
municatingsideopenings,(moreorless, )’k I,
with preferably a central core, &', for str ength
ening it, as shown in Iigs. 6 ‘and 7, and the
ValVﬂ-E’.tem K’
cam-disk, &% which I term the ‘“‘steam-supply
or valve-opening cam,’” and said cam iS pro-
vided with three side projections, £° £° k°, one
of which is actuated by the projection m’ on
the stationary ring m, that is secured to the
exterior of the valve-chamber-bearing sleeve
¢’, as shown in Figs. b and 8, for each time
that the cylinder f completes 1ts revolution,
and thus causes the valve £ to be turned one-

' sixth of a revolution around 1ts axis to admif
The cam-disk &'

steam through channel /™.
is also provided with three radial projections,
kS kP I, and conecavo-convex curves connect-
ing said projections, as shown in Figs. b and
8, adapted to lie In contact with the ring m,
and to retain the valve £ in an open position,
in connection with corresponding opening-
curves on closing cam-disk, until acted on by
a corresponding “cut-off mechanism. |

To permit the projections £° to pass by the
circular ring m at the time its projection m’

acts on either of the side projections, £°, I make

a depression, m”, on the ring m in close prox-
imity to the ring projection w/, as shown in
Kig. 8.

The steam cut-off or valve-closing mechan-
1Ism is carried out as fo_llows:

On the valve-stem k", outside of the cam-
is secured a similar cam-disk, K¢

with said cylinder h, and pr 0v1ded with curved | which I term the ‘ cut-off cam,’’ and smd cam
cut-away portion ¢/, webs ¢* ¢*, tapering pack- | is provlded with three side pI‘Q]GCLlOllS K K?

has aftached to 1ts outel end a
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- K® and three radial projections, K*K°® K’ and | shield ¢, as shown in Fig. 2,s0 as to cause the
intermediate concavo - convex surfaces pre- | gear s to turn in one direction, according to
cisely like those described on disk &*,and adapt- | whether the governor and engine runs above 7o
ed to engage with the projection n’ onthe mov- | or below 1ts normal speed. As the gear s 1s
able ring n,that is loosely supported and made | turned 1t Imparts motion to the loose ring =
to turn arcund the bearing-sleeve ¢’, as shown | by the connécting mechanism, as described,
in Figs. 3and 9. = - | and said ring is thereby automatically turned
n’ is a depression on the outside of ring #, | around the bearing-sleeve ¢’ to cause its pro- 75
in close proximity to its projection 2/, for the | jection #’ to act on the cut-off cam K4, and its -
1o same.purpose as deseribed relative to projec- | side projections, K® to turn the cylindrical
tion m’ on ring m—that is, to permit the radial | valve &k one-sixth of a revolution, so as to cut
projections K°® to pass by ring n while the | off the supply of steam to piston /” at any de-
valve is in the act of being turned. The ring | sired position of its stroke or revolution, as 8o
n is toothed on'its outer surface, and into 1t is may be desired. In a similar manner to the
15 geared the worm o, secured to worm-shaft ¢/, | valve k&, the valve 7 has attached to its valve-
located in suitable bearings in valve-éhamber | stem I”, on the outer end thereof, the steam-
¢’, as shown in Figs. 3 and 5. | © i supply cam-disk 7, having side projections,
Mo the outer end of worm-shaft o’ issecured | P, and radial projections %, as shown in Figs. 83
the small bevel-pinion o”, that gears into the | 3 and 8. ' -

N

20 bevel gear p’,secured to shaft p, located in bear- o the valve-stem I” is also secured the cor-
ings in the bracket I, secured to valve-cham- | responding cut-off cam, L, provided with side
ber ¢, as shown in Figs. 1, 2, and 3. | projections, I°, and radial projections L® as

 The shaft p is rotated more or less in either | shown insaid Figs. 3and 9. = The valve { has, go
- direction to cut off the steam at any desired | like the valve £, three communicating side
25 part of the stroke, or to maintain any desired | openings, I’ I’ I’, to permit the steam o pass
and uniform speed of the engine, by the fol- { from eonduit 7’ through the valve [ and con-
lowing mechanism: - | duit or channel 2*into the compartment V, |
"~ To the main shaft a is keyed the eccentric- | back of the piston 2”. The valve [ has, like g5
block ¢, surrounded by the loose ring ¢/, hav- | the valve k, a central core to strengthen 1.
2c ing an upwardly-projecting rod, ¢, attached | The valves I and ! are made to rotate inter-
" to it, the upper end of which plays loosely in | mittently In one and the same direction by the
the sleeve 7, forming a part of the hub ¢/, | opening and closing mechanism, as above de-
loosely supported on shaft p, as shown in | seribed. | | | 10C
~ Fig. 3. | o o < | Yis theexhaust-opening leading from com-
35 * Tothe hub 7’ is made an upward extension, partments U and V. Such exhaust may be
" 9", having hinged to it loosely the two pawls ;| common to both of said compartments, or 1t

#* and 7, as shown in Kigs. 2 and 3. may be divided in two exits—one for each com-
Directly below pawls #* and r*is secured on | partment—1if so desired. ] - 105
shaft p the spur or pawl gear s. | The operation of this my improved engine

a0 To the shaft p is hinged loosely the shield- | 1s as follows : Steam, being admitted through -
plate %, that overlaps the upper portion of | steam inlet ¢’ into valve-chamber ¢, passes
sear s, and may be swung on the said shaft p | through steam-conduits ' and ' to valves k
to the right or left by its connection to any | and /, and out through openings f* &*into the 110
ordinary governor, so as to permit one of the | respective compartments U and V and- back -

45 pawls 7 or #* only to engage at one time into | of pistons f” 2”.  Fig. 4 shows the position of

" the teeth of gear s, as shown in Fig. 2. . | piston f”and its corresponding abutment-cyl-
¢ is a downwardly - projecting balance- | inder, g, at the time of admitting steam through

weight cast onto the lower side of the hub on | opening f*. “The piston 2" is then diametri- 115
shield-plate #, as shown in Figs. 1, 2, and 3, | cally opposite, and may be pressed onward

5o such balance-weight being arranged for the | by live or expanded steam, as may be desired.
purpose of balancing or steadying the plate or’| The steam 1n advance of the respective pis-
shield ¢ in its rocking motion on shaft p. | tons f” A" is free to pass out through exhaust-

#’ is a short lever attached or-made in one | opening Y. During the rotation of pistons rzo

piece with shield ¢ or its hub or balance- | f” A" and their respective abutment-cylinders

== weight ¢, which is to be connected in any | g ¢ the valves k and [ are intermittently ro-
suitable mauner to a governor or regulator of | tated in a constant direction by the opening
any desirable construction, such governor be- and closing rings m and n, their respective pro-
ing, however, not shown in the drawings. | jections m’ and #’, and the opening and clos- 125
This speed-regulating mechanism acts as fol- | ing cam-disks on the valve-stems, as herein-

60 lows: By the eccentrie ¢ ¢/, rod ¢”, and sleeve | above set forth and described, the whole of
r the pawls #* #* are oscillated on top of gear | the mechanism being balanced properly, so
s continually, the shield ¢ being, however, | that the engine may be run at a very quick
during this motion of pawls® 7* so worked | speed without causing any noise or pounding 13>
and held in position by its connection to the | and with a minimum of frictional resistance.

65 governor-lever « that only one pawl at the | The driving-shaft « may be supported outside
time,or neither of them,acts on the gear s, the | of the shell or case ¢ ¢’ in suitable bearings or
other one, or both,'sliding looseiy'on top of ! pillow-blocks, and be provided with a suib-
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- ablefly or balance wheel in the usual - manner,

IO

. oand.its
~ eylinder ¢ J, of equal (hameter with eylinder f,
- the cut-away portion ¢/, to permit passage of
piston f”, and curved steam-space ¢* on the |
8, :secured to shaft p, the bemmg blachet P,

120
~interior of abutment- chamber, into which the
- steam passes from the main eylmdel for the
- purpose of pressing the abutment-cylinder ¢ |

 against and securing perfect contaet wit h the

o ag

~ and its piston 7, in combination with an abut-
- ment-cylinder: of equal dmmetel made Skele-; |
- -ton fashion, with hub ¢°; arms ¢°, S1de webs,: .

304

 Thaving arranged within it a eylindrical valve,
ke, with side openings, k° &’ I, adapted to rotate

35
- 1Its axis, to-deliver and cut off the supply of |

40

. :t1a]1y as described.

such devices bemﬂ* hOWBVGl not snown in the
drawings.

Harvmo* thus fully desmlbed the natme

ﬁconstluctmn and operation of my 1nvent10n
I wishto secm ¢ by Letters Patent and clmm-———-:
1. In a steam-engine, the shell ¢ ¢, _headSs.
. d e, the shafts a b, equal]y geared together, in
- combination mth dl&lﬂ@tl’lﬁ%lly Opposed 031
indersand pistons £ f” h 1", and their respect- |
lve dmmetncally -opposed abutments g ¢, the |
~ steam-chest ¢’ at the outer end of head e, mtoe
~ which the steam is admitted throueh the:
- steam-supply pipe mtuated upon and thI‘OlI“’hz
the said steam-chest ¢/, as described. SEEE

- 2. In a steam- enwme the rotary c3llnde1 f
viston 7, combmed with ‘abutment-

rotary cylinder f, as described.

3. In a steam-engine, the rot‘l,ry cyhndel f | -

between the axis and outer peuphery of said

cylinder and communicating with the steam-

{ passage f*, located: behlnd the pmton j”, as seb
forth and deseribed. |

9 g, and hfnﬂ'ntwF cut-¢ fbway 1}01 tlon J y substau-' |

4. In a steam-engine, a mtary eylmder;é

in a continuous intermittent direction around:

steam, as set forth.

5. In a steam- -engine, the rotary cylinder £,

having arranged Within it the cylindrical
valve k in combination with valve-opening
cam k' secmed tovalve-stem £”, and provided |

310056 ring n, as and for the purpose set forth.

gcollfu n,
R 'purpose of adjusting the point of cut- olfby the

action of the governor, as set fm th .;md de 7 5
seribed. o

with side projections, &%, and radial proj ectlons

%5, to Opemte with Statlonary ring m, its pro-
Jeetlon m/, and recess m”, for. the purpose of
;automatleally openmw the S‘lld valve %, as set 4 55
forth.
6. In asteam-engine, the I’Otaly cy]mdel 7,
fhavmﬂ arranged: “within it the cylindrical
valve 7{: upon the stem &” of which is arranged
the. steam cut-off cam-disk K* having side 50
projections, K3, and radial projections K"i in
Gombmm‘bwn 'Wlth the adjustable ring =, its

projection 7', and recess n”, for the purpose
of automatieally closing ffud V'llve k, as: %et
3 forth and described, L

. I)JN

7. In a steam- engme, the Stemn cut - oﬂ‘

| mechamsm ag described, conmstnw of eccen-
Qtrles q, 1S mug q, and 10(1 q", rockln plece
oy

, With 1ts sleeve 7, the hmged pawls et

shleld -plate ¢, eonneeted to the governor, andf 60

provided w1th a counter- bmlance ', the gear

and intermediate connecting mechanism, sub |
stantially as desecribed, from. shaft p to the

8. In a Stmm enome, the rotary cylinder f,
having a steam passage or passages,k’,located

70

9. In a steam-engine, ‘the momble ring or
ceared to the worm shaft o/, for the =

In tesmmon} whereof I hzwe aﬁlxed my sig-

| nature in presence of two witnesses.

| JOSIAH DOW.
Witnesses: |
ALBAN ANDREN,
HENRY CHADBOURN,
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