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- Be it known that we, J OSEPH. MAUDSLAY,
end J 0SHUA FIELD, of the firm of Maudslay
. Sons and Field, sub] ects of the Queen of
g Great Brlhm, smd NOW - re,51d1110' at. Lam-
- - beth, in.the county of Sulrey fmd Kmﬂ*dom,,
oot Encrland ‘engineers, have invented or dis--
R .covered Q. ne*v-:a,nd useful Invention of Im-
. provements in:-the Construction: of Marine
Steam-Engines which are qutlcularly Ap-
- plicable to: Steam-Engmes of the Largest
" Qlass;.and we do-hereby “declare that thelz'-
e -followmg is a full ‘md emet descrlptlon.:
I thereof o e

of steam pe

J OSDPH MAUDSLAY AND J OSHUA I‘IDLD OP LAMBETH DNGLAND

CONSTRUCTION OF MARINE STEAM ENGINES

Speclﬁce,tlen of Letters Pa,tent Ne 2 668 dated June 11 1842

. of the parts of low pressure engines allow-

P apphes more
. 40 river nwlgatlon and consists in- the adapta-
oo tiom of a piston with two rods working in a .
. steam cylinder of lft,rge area both. plsten rods
~ being connected to one cross-head above,
- which gives motion to the crank belew 1t by
L ;4_5_.& smgle connecting rod.. B
. The third. feature of our 1merevement 1 f,

Ing & Mmore. perfect application of the ex- |
. pansive force of steam without iner ememg._;
. the weight of the Whole machmery -_

... The ﬁrst feature of our. 1mprovemepts,;
R -.-:-eon51sts in adapting two steam cylinders to |
__ that the steam
o ghall act. simultaneously upon both - pis-
. tons in order that. they may
. or fall together;:

one engine In such a way.

 pansion valves of combined engines by

s

' ‘which the period for shutting off the steam
~at any part of the stroke. may be. reguhtedl
.. in both engines at once by a smgle move--
.~ ment while the engines are working.

' The fourth feature of our: 1mprovement is|

- 55 the peculiar construction of the main beams

of the - framing that carry the plumber

blocks of the mem cra;uk shaft to Whl(lh the Jf

“ments will

:_elence to the accompanying dmwmgs and .
the following description thereof in which— =

'.'.-through the cyhnders

above, and Fig. I
placed at the- other side of the vessel buty--
m sectlon cut horlzontally'-f

I‘lg 5 1s a vertical

represented
through the. eylmders -
section: taken transversely through a steam =
“vessel showing the positions of two engines .. =
| as in Figs. 8 and 4 the one engine bemg n

be made to rise
g ‘the piston rod of each
~ being attached to one horizontal cross-head
and - therebv the combined action:of both
- pistons apphed te one cmnk et the p‘lddle._
" ghaft. . ) o o
“The second fea,ture of our 111'1provement...
pa]:tleularly to .engines for.

. |'the rods c, c, will
move per pendlcu
“its guide bars 4,
“and: depress the slide f, with the connecting .~
frod h Whlch rod W111 by thf‘tt means be made’ LonETnh

paratwely small ‘weight.
be more. fully understood by ref-

"'3paddle Wheels are a,ttaehed Theee beamsj_f;f'f._,---':“r‘?'.:

‘we form as hollow trunks by the combina-
“tion of wrought iron plates attached to bars -
“of angle iron in the same way as ordinar
_boﬂels are made and we are enabled by that
‘means to construct beams of the largest di-
mensions of unlimited strength and of com-
These improve- |
65

Figure 1 is an elevation taken longitudi- =

_'-nally representlng an engine with two ¢ylin-

R - .| ders constructed upon . the plan deserlbed as
These 1mprevements in the construetlon-'

Sl _-ef marine steam engines are. pa;rtlculmly_.
. applicable to. those of the larger class and
w0 are designed: prmmpally for the purpose. of
IREEN ;..=jp]:'0duemg and applying a . greater amount
ower than has heretofore been. -
el .f;.--;-;-amllable W1thm a glven space Or area On
This is effected by different

_eonetmetlons arrangements and proportions

-_Lhe first feature of our unprovememt I‘1g;j',-} IR
2 is a vertical section of the same. takenﬁ}_}3-'-.-{_2_,_-. __-'__I ,.
Fig. 8 is a horizon- =
tal section ef a vessel in which the situation =

of the engine shown at Fig. 1 is seen as it
would. appear When Ieokmg upon it from
4.8 4 cmrespendmcr engine .

75

section the other an external view seen upon =

a plane in advance of the. former, and Fig.

O*LII'GS

-85
‘6 1s a plan or horizontal view of’ a portlon-..: S

of the steam vessel with the engines and -
‘their appendages and also the frqmmg by
“which the crank shafts of the paddle wheels =
Lare. Supported similar 1etters I'ei'erlmn to. 90
. the same parte of the mqehmery 111 all thej";
-:Preeedmo L Do B

The two conneeted...Worklng cylmdere are{'::j'--"'"'f-'f‘- .

'_shown at @ o their pistons at 0 b, and the .~
piston rods at ¢ ¢, the upper ends ef which i
| rods are affixed by keys to the cross head d, =
{four vertical rods e, ¢, ¢, e, affixed at top to__'“f[;:-.__;-;:
the cross-head d, are eonnected at bottomtoa. -

95

slider f which shde]:' igenabled to move upand . S

i’ down on the guide ribs ¢, g, formed on the 100

i outer: surfaces of the cylmders To thisslider -
RO T one end of a connecting rod A, is attached, -~
e consists of a method of ad]ustmo the ex- | the other end of that rod. bemfr attached to_fj:__* Ll
- | the cranké, of the propellme shaft Fromthis
‘arrangement it will be perceived that by the 105
‘simultaneous ascent and descent of the two;.__'?iﬁj:"
| pistons b, b, in. t1e1r Workmg cylmdel a, &y
cause the cross-head (Z to.
erly up and down. between. e

4, and in so -doing to raise 110 . -




._.....50

o

to give rotary

- thereby cause the paddle wheel shatt ]ﬁ to

10

- which the steam is allowed to pass from one

revolve a rod /, connected to the slide f, will |

at the same tlme work the lever m, to which

‘the rods of the air pump #, is attached.

The mode cof adopting the steam valve of

the combined cylinders «, ‘@, 18 best seen 1n
Figs. 3 and 4. The steam is admitted to and
W 1thdrewn from these cylinders by one slide
valve o, Fig. 5, common to both through a |

pipe 7, seen in I‘w 5. From this pipe n, the

‘steam preceeds threuah a slide valve o, of
~the ordinary construction and through 'the
curved passages or tubes p, p, into both

(,ylmders There is also a narrow passage
of communication always open at ¢, by

|  cylinder to the other for the purpose of

90

keeping the pressure equal at all times in

both eylmders |
‘The expansion valve is on the steam pipe
n, at the entrance to the slide valve. 'The
slide 1s moved by an eccentric in the ordi-

nary way; and the expansion valve 1s regu-

lated by the means described. heremfter

- under the thira feature of our invention.

The advantages proposed by this arrange-
ment are elmphclty of construction, more

~ direct action on the crank, saving of space
30

and Welo’ht of material offermg easy Imeans

‘of giving larger area of cylinder Whereby 2]

- glven amount, of steam can be used more ex-

35

40

- 45
- having two piston rods working in one cylin-
~der -i1s represented in the accompanying |
_'_fdrawmﬂ‘s at Ifigs. 7, 8, 9, 10, 11,
Fig. 7 1s an elevatlon of the encrme Fig. 8
a eeetlen of the same taken Vertlcallv.
‘through the cylinder to the slide valve and

'panewely than 1 former arrangements and
- consequently
mize fuel; with the further advantage at
sea that When the engine is reduced in the

vield more power and econo-

number of 1ts strokes by deep lading with
coal as at the commencement of a voyage,
or by head winds more steam may then be
given the cylinders and under euch cireum-

| eteneee more speed to the vessel, all the
~ steam generated in the b011e1
fully ‘Ipplled '

beinﬂ‘ 1se-

The second feature of our invention (VlZ )
the improved construction of steam engine

" the air pump. Fig. 9 1s a horizontal view of

the top of the cylinder valve box and air
“pump of these 1mproved engines and Hig.
10 is a horizontal section teken through the
~cylinder of a similar engine on the other
~ side of the vessel.
~ taken transversely through a steam  vessel

B5

60

‘section

I‘lg 11 18 a

showing the positions in elevation of the

“two engines mentioned in the precedmg'
figures, the. cylinder of one being in vertical

- section the other an external view taken

- 65

upon a plane in advance of the former with
the crank shaft and paddle wheels and Fig.
12 1S a horizontal view as seen from above

provement are that a

and 12e

2,668

motion to the crank ¢, and | of the two engines and thelr appendages,
| the same letters of reference pointing eut_'

similar parts of the m%ehmery In aH the six
last mentioned figures. e
The cylinders of large area are shown at

a, a, and b, are their plstons ¢, ¢, are two
perpendlcular rods inserted into e‘wh piston -

and working through stufﬁncr boxes 1 the
hid of the ey]mder d, 15

cross-head to
which the two piston reds are keyed at top

and ¢, e, are the guide rods fixed on cast

70

75

1ron supports upon which rods the cross-

head d, slides up and down. The connecting

rod f, is attached above the cross-head and

below to the crank ¢, g, on the paddle shaft.
The other parts of the engines will appear

so obvious from mspeetmg the drawings as
It will

not to require further description.
be perceived that by this arrangement of the
parts of the engine motion is given to the

80

85

crank shaft below the Cross- heed by a smgle '

connecting rod.

The wdventaﬂ'e resultmg from thls im-

at a glven hel oht frem the bottom of the

crank shaft bearings is effected, and a cylin-

paddle shaft placed - -
90
e:'se] will be enabled to receive a longer
stroke of the piston than by any other ar-
‘rangements now in use; a more compact and
| firm connection: of the cylinder with the

95

der of much greater diameter may be ap-

plied by which the principle of working

steam expansively may be more fully car-
ried out and a more direct action of the
steam power on the crank obtained with a

less weight of materials and a O*reeter'

100

economy of space than has heretofore been .
cbtained by any of the arrangements of

Iarine engnies in use.
The third feature of our invention (viz.)

the method of adjusting the expansive

valves of combined engines will be seen by
reference to the drawmo*s Ifigs. 13, 14, 15

and 16. In these ﬁO*ures 13 replesents ‘the

central portion of the double crank shaft of

106

110 -

a steam vessel with the parts appended by

which the above object 1s effected as they
Fig, 14 15 a

would appear 1n elevation.
horizontal view of the same. I‘lo' 15 1s an
e]emtlon taken at.the right enﬂles to Fig.

3 above the middle of the sheft Wthh 1Sf |
_here shown in section and Fig. 16 is an
elevation also at right angles “to Fig. 13
showing one of the cams upon the shaft in :
section by which the lever and rod of the

expansion valve is -worked, the respective

letters referring to the same parts of the

inachinery in these last mentioned figures.

The central part of a double crank sha,ft_

1s shown at @, @, supposed to be adapted to

a gmr of engines b, b, 1s a tube or seeket

sh horizontally upen the shaft but pre-

O
venfeg from turning upon it by a rib on the
shatt taking into a long groove on the socket.

ThlS tube or secket has two snail cams ¢,

119
120

125

130




| .:15

and d a,ﬂixed to 1t or cast upon 1t and in
:J'the center between the cams a series of rings

~or flutes ¢, e, are also formed upon the tube.
A sp indle.

~ of which take into the rings or flutes e, ¢,

(shown also detached at Fw 15) and tuln—-,.
. 1Ing this Splndle and pinion f,
R be done by a hand wheel g¢,)

 be required.

T
" main sha,ft
.. . are opened and closed.

.. ‘pinion £,
. 250
 left as far as 1t will go then as the main
~shaft revolves the umntermpted circular pe- |-
~riphery of the cams ¢, and d, will act against |
~ the levers 4, and 4, so as. to Leep-
g0 their elevated positions, consequently the.
. expansion valves will under those circum-
If however it is de-

sirable to shut off the steam durmg 3, part.

... stances remain open.

- Upon the perlphery of the qnall cams- c,-
 and d the antifriction rollers in the levers:
f, fmd i, are intended to work (as shown
,-:also n the detached Fig. 16)..
~ from these levers %, and %, are connected to |
'~ the expansion valves of the two engines be-

- low and hence by the action of the cams ¢,
and ¢, as the

and d, against the levers 2,
, revolves, the e“!{pfmsmn Valves

Let 1t be supposed that by turmng the.
the tube or socket b, b,

 of the. I‘Ot‘lthIl of the main. shaft we turn

- 15 I
" with the cams ¢, and d, toward the r1ght in |
y “When this is done only |
LA portlon of the periphery of each cam
~ will be enabled to a,ct in holding up

40

- TMigs. 13 and 14

45

60

the pinion 7, so as to slide the tube b, b,

the steam during the greater part of the

'”"-'_'_511:1:1}_:)1@ movement of the spmdle and pm—-.
R ion and without interrupting for a moment |
_the workmw of the engmes, such 4 means -

placed at rlo'ht angles to the
main crank shaft has a pinion f, the teeth.

(which may
the tube b, 0,
with its snzul cams will be slidden upon the;"'
“main crank sha,ft to- the rlﬂ‘ht or left as mzw -

(seen in |
Figs. 13 and 14) has been shdden toward the |

them in-

or %,

—T :

‘The. rods|

S and other

the le-
vers; for as the main shaft with the cams
R revolve the rollers of each lever A,
~ will when the snail or curved edge of the
. cam comes under the roller allows the lever
-~ to fall and by so doing to close the expan- |
sion valve and shut off the steam from -the
working cyhnder until the roller rises again’
- up the opposite edge of the snail and get%'
~on to the larger radlus of the cam when
“the lever will be raised and the e"‘ip’l]ilSIOII
“valve opened allowmg a free passage to the
- steam. In this way the cams may be slid | |
- still farther to the right and cause so
. small a portlon of the larger radius of the
© cams to act against the levers as to shut off

. _rotation of the main shaft. By this appa- |
' . ratus we are enabled to regulate the flow |
. of steam into both engines at once by one | -
Wltnesses IR
J. W. MOI‘I‘ATT o
,_ WM TUDOR MABLY

i"be extended to any

:lllgS
_r__hmlted strength ‘and- with a compamtwely:'_::
| --;__'Small weight of material. -- |

of ad]ustment bemfr hlghly 1mporta,1:1t in

strong -

bringing into Operatmn the full effect of .
| steam’ apphed upon the expansive principle = -

in economizing fuel and adapting the power 65
of engines to the varying’ circumstances at
- f-’sea. between light and heavy
“between
: before the gale. ~ = . - -
The peculiar constructlon of main beams-

ladmg and':_ff’j'-- -- -
head WlIld ‘md scuddmo.-_

for supporting the crank shafts mentioned

I‘T

t plates of

in the fourth feature of our 1nvent10n are. .
formed by combmmg long o

rolled iron ¢ & which we umte to long bars -
cof iron b’ b’ turned up at right angles or

75 -
“what 1s- commonly |

called  angle irons the
plates are firmly attached to these bars by =~ =
rows of rivets in the ordinary way of mak- .
ing wrought iron boilers, such beams may
1ength and made into
any form required and applied as-at m, m,
m, in Figs. 1, 2, 5, and 6 and the bearmg-f"-' o

_ p‘LI‘tS of the engmes may be at-
-:--.:tached to these beams as shown in the draw-

These beams may be made of un- 85

80

In conclusion we desire to be understoodﬂf 5

us under th.lS patent are:

that the particular features of noveltyg

claimed by Te0

1. The adaptatmn of two steam cvlmders_ L

plled to one crank on the paddle shaft.

;tO one engine in the way above described -
‘in order that the steam may act simultane-
ously in both cylinders and the pistons be =

‘made to rise and fall together so that the ¢

os
| combined action of both :

1stons may be ap-

2. The construction and adaptation of a o

cylinder of large area both piston rods be-
ing connected to one cross-—head above in
‘combination - with - the described IR
‘ment which gives motion to the crank below R
-.by a single connecting rod. - o

3. The method above descrlbed @f qd ust- ;

tubes by the combination of plates connect—

| ed by bolts or rivets. L
In witness whereof we' the sa1d JOSPPH R
MaupsLay and Josaua Fmerp have hereunto .-
‘set our hands this tenth day of December in =~

‘the year of our Lord one thousand e1ght

hundl ed and thlrty-mne

- JOSEPH MAUDSLAY
J OSHUA FIELD

-_plston with two rods workmg in one steam -
100

arrange-

115

0

106 .
_*mg the expanswn valves of combmed en-- L
4. The mode of constructmcr the beams, e
| of the framing of steam engines as hollow -
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