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L -:-:fL'SS fuc
o 5 ‘vented new and' usefmlL Improvements in the
0y lmk “motion ”  applicable’ to locomotive,
“marine, and’ stetmnary steam- engmes for'the
?2‘;;f-f;jgjpurpese of inereasing” the ‘amount’ of open-:
'f*'-?}iff?{-*g{*?a';ii?ﬁffi';Jf?i‘?j?'fﬁi*fﬁf-mg of Lhe ‘steam-ports: at the: hlgher gmdee
reta,]:'dmg and varving the
i time of ‘the exhaust; and we do hereb de-
i eclarerthat the fellowmg is a full; clem:', a,ndfj;
-';"i;fj'f:;’fff fffi;a;;i5?j?f‘5'?*5-*.3=*f?e1fmet deserlptlen of the same, reference be- |

. S '. f':."iséfiof eXp ansion-and:

e reccentrie:

LUTTGENS OP PATERSON NEW JERSEY e

;_FVE-GEARING FOR STEAM-ENGINES

To eZZ wkam zé may cmcem o

Be 1t knewn that. we, H UI%IRY end H A ._
~TLiurTeens, of Pa,ter‘son in' the county of'|

and State of New

f'f';?';*g*-"'--??11'10* had: to the accomp enymg drawings,
£ 15 formmg p‘u"t of_ thls speelﬁeetmn, ;

Whleh—- o

S PIGLII'E& 1 isa frent eleva,tlon of a steam'.?
_. e110 inewith' the: 1mpreveme11te epphed Fig.
-Qf"?_f:!I*I ‘m end elevation and ‘Fig: ITIa plan of
-and: V are a plan and.
ST ?-.f;;-.;}';ji_fend elevetmn, of the- steam- eyhnder, with.
% the valve chest uncovered, on a larger- scale
“ooi o and ‘Figs: VI and VII are front and' side
ﬁ'f}*elevetmne, of' ’L p‘LI‘t of the V&lVG O‘ear on'a
iijler oer:scale: B IS S I
Similar lettere ef I‘eference mdlmte eor-—;;_
z'i.§§§f§1;_;:__gj_;'-??}’I'esp endmﬂ prrts 111 ea,ch of the seveml ﬂg .fi'
Iul es e RS TRy B R L

L .ur mventwn 001181ste in-a d],fferentml-_"_f
R 1 -'ffj%recker, forming a’ pa,rt of the: main rocker,
~. . whose 'movements are eoﬂtrolled by the or-
o dinary . “link  motion,’
e rocker erm ~which' ig epereted upon by an |
The metlon produced by the or-
;_f-;;.dmm‘y link: motion; and that of ‘the di ﬁer-'jf;
S0 ential recker actu ate two' valves, Whleh are |
f;_?f:;;i:ff?f*’ff‘?f!fg5f'-;"2'7;53_.':}:.?‘1,:['1 eneed 51de by suie m’ ‘the steem chest i
L one valve or the one' operated upon: by the-
5w cordinary  lnk o motion, fulfils: the offices . of .
_fjf_'j,;;;ja;l]stmbutmcf the- steem to the- cylmder sup-
b plyings 011t31de lead, ~and cutting-off - the
j5?jf':i};ﬁl';f'2'?-?ff’-@'ﬁ?;i*Vf}f'-?.é-éeteam n' propor tlon ‘to’ ‘the decrease of"
i’{?_-;;--!ﬁ.trﬂ,vel the other valve er the ene operated -i

. Figs. TV

1?‘}4

Seme tlme 1t epens end eute eﬁ' the edmls-
elen of steem nea,r :Eull streke of the plston

‘ersey, have in-
|.rocker turns freely upon' it; the latter is
provided with two arms,
‘quadrant arm, which holds Q shdm bleek,.
‘operated by zm eeeentrlc the e*{tremlty of
the other arm forms a ]omt to ‘receive a ' -
_valve rod, operating the exhaust valve, the

-motion’ of which' is maiply due-to: the' mo- o
‘tion of" the main rocker, which'is connected "

to the stetloﬂery— or shlftmg link motion,

111

:fj -_prepex
s secured by a

Tecting”

cand - a quedrent ;

of a° seﬂ'ment

'_-Wltheut‘

spmdle
and the spindle is stationary within two

The dlﬂ’erentlal I*ocker 18" hung upen a
parallel to the main' rockeér shaft,
50

‘arms of the same, while the differential

. ;}_ferentlel roeker, 15 fitted and’ fastened' upon
‘the’ crank: ehe,ft ‘beside’ the two eccentrics, =
‘which operate the erdmery 11nk~mot10n, all
‘three' hfwmcr in this case the:same amount of
‘throw; the---- throw “of ‘the additional eccen-
tric may ‘however 'be varied ‘as -deemed
The" eccentrle near its extremity =
pin to'a block which latter

is fitted; so as to slide freely within the slot

‘of the qUedmnt rocker arm; ‘the end of the
75

.:;-;eeeentrle rod is fastened, by a pin to a con-
piece, ‘which" fOIIIlS a-link between
.the fOI‘I’ﬁEI’ eﬂnd the reVEI‘SlIlO' lever the flll— L

One formmg a

55

60
1but is modified and’ regulated, Dby the pOSl-Z:'__: o
tion of ‘the block, within- the quadrant arm
| of the dlﬁerentlel rockeér. .
which operates’ the quadrant arm of the dif- =~
6o

“The' eccentric -

crum’ of which’ has its bearmo' ' a pa,rt of

en giney.

the; framirg of the ‘engine; ‘the second arm
“of' this- lever forming’ abou‘t an_angle‘of 90
_-deﬂ' with tHe' former, has secured to its end
tHe reversing’ rod, Wthl’l latter may.be se- -
'eured at’ its other e*{tremlty to-an ordinary
reversing: lever, being supphed with' g han-
“dle ‘and- cetch the latter fittirig into. corre-
-spendmﬂ' notehes made  at the---- perlphery )
(111 this” case’ the: reversing
'red 18" 1tse1f sﬁpphed with notches, ﬁttmﬂ‘}
‘upon a ber festened te the fremlncr of thei' '_
|+ The main Velve or the one opemted upen_'_‘““”' .
8 | bV the erdlmry link motion, is-a solid plate
cavities, and its:seat is provided

1 .Wlth twe S‘team 130rts. by Wthh the steam

80



10

15

- cylinder.

=

enters passages leading to the ends of the
The second valve, or the one op-
erated upon by the differential rocker, is
supplied with the exhaust cavity, its seat
has two steam ports and one exhaust port,
the steam ports opening into the same pas-
sages, which lead to the ends of the cylin-
der, these passages being properly extended
so as to meet their respective steam-ports.
The valve-seats may be made of a \/\/

shape, each \/ forming a seat for one of

the two valves, or they may have the shape
of an /\ each side of the figure forming

a seat for one of the two Valves
To enable others skilled in the art to make
and use our invention we will proceed to

- describe its construction and operation.
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A® represents the framing of a steam-

engine.

A is the crank-shaft; one of the bearings
supporting the same being represented by S’
which is firmly secured to the framing of

the engine.

C r111(:1 D are two eccentrics operating the

Iink K, and B a third eccentric operating
the quadrant arm F of the differential rocker
(3 ; all three eccentrics are fitted and fastened

upon the crank shaft A. FEccentrics C and

- D are set in advance of the center line of the

shaft, to provide for the lead and lap of
the valves, while the center line of eccentric
B, falls in the center line or nearly so of the

crank, and its center opposite the crank-pin,

1f the connection between eccentric and valve
1s Intermediate (eccentric and valve moving
in opposite direction); on the same side
with the crank pin, 1f the connection between
eccentric and valve is direct (eccentric and
valve moving in the same direction. The ec-

centric rods R’ and Q" of the eccentries D

and C, are connected to the link E by pins
o and .

The link 1s provided Wlth a saddle ¢, bear-
ing a pin upon which 1s fitted the 101nt d of
the supporting link e, the other extremity of
which, forming the joint f, 1s connected by

a pin to the end of the reversing lever H,

the fulcrum of which forms a socket L, ﬁtted
so as to turn freely upon the sta,tlonary Spin-
dle T, which 1s ﬁrmly secured to a part of
the frammw of the engine; one end of the
arm K, forlnmcr part of the reversing lever,
is fitted and keyed upon the socket L, and its
other end is connected by a pin, to the end of
reversmﬂ' rod M, which 1s provided with
notches a’, a?, @, '1tt1n0' upon the stationary
bar N, which latter is firmly secured to a
part of the framing of the engine.

A block g, which has ﬂanoes on both sndes

of the link, to prevent its lateral motion, is
fitted so as to slide freely within the slot of
the link E, and 1s provided with a hole fit-
ting upon the rocker pin p.

The main rocker O, is provided with three

and §’,

vort A’.

12,564

| arms ¢, &, [, the arm / having a hub m, so as

to allo»w room for the eccentric rod ends, and
1t 1s also extended beyond the center of the
recker shaft, so as to provide one of the
rocker arms, supporting the stationary spin-
dle n, which1s fitted into and passes through
the centel of the differential rocker G, and
also 1n the ends of the rocker arms / and k,
into which 1t 1s secured by riveting, as shown
at &’"", while the rocker G+ is fitted so as to
turn fleely upon it. The main rocker O,

may be only provided with arms 7 and <, in
which case the spindle n extends from to 4
as also the socket of the differential rocker G.

The upper part of the quadrant rocker-
arm F 1s of such a shape, as not to come in
contact with the main rocker O while at the
extremity of its motion; the end of the
rocker (r 1s provided with an arm 0, the ex-

tremity of which forms a joint for the valve

rod p, while the end of the rocker arm 7
forms a joint for valve rod ¢. The bearlngsr
and S, supporting the main rocker O at 7’
are secured to some stationary part
of the ¢ éngine, sufliciently strong to support
them, bemg secured in this case to the frame
and slides.

The eccentric rod P”” of the eccentric B
1S near 1its extremity secured by a pin ¢, to
the block %, which latter is fitted, so as to
slide freely within theslot of the qnadrant on

K. The end of this eccentric rod, 1s fastened =~

by a pin to a connecting piece u®, which
forms a link between the eccentric 10d P
and reversing lever », having its fulerum se-
cured by a pin v, to a part of the fr aming of

‘the engine, and being fitted so as to turn
| freely npon the pin; the arm w, which forms
part of this lever, is about at an angle of

90 degrees with the arm v, and has secured
to its end by a pin the reversing rod =, which
latter 1s provided, near its other extr emity
with notches 67, 6”7, 6"/, fitting upon the
stationary bar N. The Valve rods » and ¢,
which are ]01nted at 2 and 2", pass through
stuting boxes m” and 7 into the steam
chest, and are each connected to their re-
spectlve valves ¢’ a,nd d’.

The main valve ¢’, rests with its full sur-
face upon its valve seqt Wthh latter 1s pro-
vided with steam ports ¢’ and f’, while the
valve ¢’ 1s provided with an exhaust cavity
/¢’, which re‘whes in this case, f1 om the edge
of steam port 2’ to stem:n pmt g’ ;
two steam ports ¢° and ¢’ and an exhaust
Both valves are of a V shape, and
beth ends of the steam valve ¢/, form solid

plates, to provide strength for the surface in
contact with the seat, the sides of the ex-
haust cavity &7, of valve @’ answer the same
purpose, the shape of both valves may how-
ever be modified, and yet answer the me-
chanical purpose involved in the claim of
Both valve seats, being

the letters patent.

1ts seat has
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pal e,llel wﬂsln ea,eh eﬁhee are. cast in one

S 'piece with the steam. cylmder M, as alsosthe; |
. three sides of the steam chest (/” D’ and.
. R, the back of the-steam-chest or the side-|i
s fa,cmg the slides, Wthh has seeured to:1t
S two stuﬂ‘ing boxes Z" and m, is ﬁtted and |
W bolted: ‘o the steam._cy. lmder H, a,nd the-..;

sides € and-E” of the steam (:hest

L L e, Tha cover. G" 18:, ﬁtted and” bolted on thei_'
1of0ur 51elee O” D’ R anf“ﬁ_ 2 O of the steam
S chest: “The: Stemm ports g/ and ¢’ of'the two
--’--?:f-i.-f.-valve seets B" B” ]0111 111‘(;0 a 81110‘1e pfms- -
| the bloek in the quadmnt producing more
| motion than the lowest position; however

of the cylmdel, Whﬂe the stea,m_ pOI ts 2 !:'11’1(1

Wt

i 15 f7 join"into passage! K leadmg the steam to
h the baek end of the eylmder the end ef the_""
S ' ,, “7111].‘3 &t M’ rl ﬂ&nge ﬂIld
;Q’camty is provl ided, for the admission of |
20

steam from thei bmler mto the stefn,m eheet

.:i;_;?f'j_fﬁ through the port N%:

Lniss

2{:_;_:;}3'};;-_;detmled in‘tHe above:sp ecification, the latter !
e belng msepambly connécted to. the former.
7740 The eccentrics: D and € which are used’ on
“7 o an-ordinary‘link motion, move:each: end of |

ot The steam: cyhnéler H’ is as. usua,l pro- )
fgmded with eylmder heads’ O’ and P’ the |
coeiglides Q7 and R bemg bolted: to the 1atter
‘having a bncl{et Xto. suppoxt them: atfi.
:i}f;llgiij.;ﬁéﬁiljg;ji};_f;};ji_!;_-j;:?jjl'f.;f_;-;i:iii'-*__thelr1 other e\tremlty ‘the bearmg S sup--
Lo porting the main reeker O being bolted to |.
Lo the ‘top of the slide Q.. The steam cylinder |
H’ ‘s fir mly secuned to the frammrr A'-* of
s 2

the engine. o T

S The opemtiem isias: fellows The nnpreve—-_
s fﬁf”*&ments being- cenneeted ‘to- the-link motion,.
o pow‘dne general  use on ‘locomotive and
'-;'maJ: ine- eno*mee e purpeee to con81der the |
i35 opert .:LthIl rmd eﬁeet of"‘the ordmavy link
-1 motion, ‘in “connection: with+the operation
o and et ecb of the 1mpmved link motion, as

ii%f tthe. hnk 1n: opp oe1te dlreetlens to each ethel

the motion: being: limited by the throw of'"
et othe eeeentrlee The: statmnary ]emt f holds |-

|

‘the link'ina’ ‘cértain. position which is: con-

Tf}ftrolled by the’ pesmon of reversing rod:M,

ko upon-the statmm,ry bar N, being cenneeted*
i I, and sup-
fipertmcr link' ¢, a'different p051t10n of “the |
“i 50 reversig rod: “\f[ willi consequently raise or’

. lowerthe link E upon the block g; and there- |

“to-ithe: reversmg Tever K- ‘11161 ;-fif s

by dem ease:or- Incréase ‘as: the case :mfw be 1
I‘ 8 to 81 mches Lentrth of tlmt elot 16

the amount of motion of the rocker pin %

:;'._'5-?5':';2%;0f 1'11‘1111 TOCL@I‘ 0O, valve.rod ¢, and ‘main |
S B
0w soomer- or- later: the ameunt of‘ steam- ad-
o mitted to! the- cylmder “The' motion’ of the*;
o valvedd’y 1s maml}r derived from' the: lmk;_,‘__:
motion, fmd 18 11 reference to the increase or-
60

valve ¢’ p1 educmg the' effect; of: euttmg off | o
i:*;-@.e juidistant  positions fer ‘the block within 120._-

i __deerease of its motion; - dnfluenced: by that
© o mhotion;abis however effectually | modified by
o the dlﬁel ential rocker G; which whﬂe it par-
o takes of the motion of the main r ocker O, | %
I._fff!f'em the fact that 1ts center is 1ecated upen'

_- o

----- ‘to-and: moved.: by the eecentrlc B. The na-
 ture of this motion, in reference to the effect

it produces -upen- the- valve-d’,-is-regulated

by the position of the block %, within the
quadmnt arm I ; the reversing rod X, which 70
-is held by :its notehes n a eeltam pesﬂ;lon .
'z’upon the stationary bar N, determines the -

;'f-qua,dmnt arm, being eonnected to the eccen-
“tric rod P77, by reversing lever », w and 75
‘connecting 11111{ u, the hlghest posmon of

‘the-difference of effect, does not. mamly de-
“pend: upon this’ dlﬁerenee of ‘motion, but 80
‘upon. the ‘position in, which it plaees the o
valve in reference to the steam. ports ', g’y
the highest. pebltwn of the block within the

| quadrant, arm, hm?mg a similar effect up(m
| the. tlme of- exhaust within the valve d’,

‘which increase of 11181c1e lap, “would! hzwe o
“upon:a valve connected: to the ordinary link- P
‘motion, without increasing the amount of
compression, which attends increase of in-
side lap in an ordinary valve, as the. valve. 90_'- N
d’, does not neeessamly reqmre any inslde .

-rhp, the compression: beﬂrmmng at Lhe tlme

nf the:exhaust. -

"To compare the qetmn produced by the .
¢ommon link motion and thisimproved link 95
motion we subjoin a table of the relative
‘mean ‘values of certain numbers, embmemg
‘thiose: positions. of the valve motion, which
are generally taken as a test of its perform- |

prodiets will be. snmlar with a lonoer or
i.'ehertel radius of link, or distance: between

| ¢enter: ef axle and recker with exception of

_the lead ‘and port, which will (for the shift-

‘radius; inithis case 5 1.6 1m. radius.. The
"_'dlmensmne of the link motion used for these
examples were such, as.to produce 5% inches =~

“throw of main vﬂve at full-stroke of valve.

‘tance from center of rocker shaft O:to center
ef dlﬁ‘erentl 11 roekel G 5 111011es Dlstanee R

'.'tel of V‘LIVG red ]omt 3 mches D1stf1110e o
nearest end.of the slot within quadrant arm’

'-mehes
- The: quftd]: rmt arm I‘ 18! dlvlded 1 elght

'-_;1t the eighth pes1t1on being nearest to the
center of the rocker. In the table the valve:
.f’meved by “the common link -is understood
by the 1etter Z, being: compared to the valve '
‘motion: produeed bv the main valve ¢’ y ‘and 125 :
-;Vfﬂve d’: valve Z has £ 11'1011 outside, -and
“inch’ 11181de lap; Valve ¢’ 1 inch 0111:31de

| lep, Velve a1 meh eutclde and no. 1n51de :

the reeken arms -7 e]:id k 1s 1itself 'eemieeted' 65

relative position of the block within -the L

“ance, at different degrees of expansion. The' 100 -
ing hnk) be slightly 1nere%sec1 with a shorter 1'05 S
Length of main: roeker arms 8 inches. ‘Dis- 110

from- eenter of differential rocker G:to the 1_15-_'-'-' |
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lap, adjusted so as to exhaust at equal times
near both ends of the stroke. Steamports

12,564

14 inch., Exhaust port 3 inches. 22 inches

length of stroke.

Forward motion.

5  The back-motion is substantially the same | same rate, the other points remain substan-
as the forward motion. tially the same.
The table shows under the head “travel” | The application of these improvements,
that the motion of @’ is less than that of | from the fact that they are applicable to
Z and ¢’. The lead of the main valve C’ is | most any steam machinery, where motion is 45
10 less than 4. Size of steam ports of ¢” larger | converted from reciprocating into rotary, is
than those of Z. Size of steam ports of valve | capable of considerable modification, with-
d" 15 of no practical value except near full | out changing its character. Both main and
stroke, where 1t cuts off the steam from 18 | differential rocker may have their arms
to 204 1nches by shifting the differential | straight or inverted; the location of bear- 5¢
15 rocker motion from the first to the eighth | ings, and the construction of other parts
notch. Size of steam ports open for the ex- | connected to the improvement are necessa-
haust, for the different notches of valve d’, | rily modified to suit the design of their re-
1s somewhat larger for ¢’ than it is for Z. | spective engines, as also the result of the
Time of exhaust of the valve d’, throughout | valve gear may be considerably modified by 55
20 the whole of its motion, begins at a later | in and outside lap throw of valves and the
part of the stroke, than it does for valve Z. | connections of the differential rocker.
while if changed to the different notches the We do not desire to confine our claim to
steam exhausts still nearer to the end of the | any precise manner of construction or appli- .
stroke. Time of compression, which is only | catien of the improvement, as from its capa- 60
25 marked for the valve Z, is for the valve d’ | bility of being applied to steam engines of
which has no inside lap, equal with the time | different designs and purposes, its adapta-
for exhaust. The number of notches which | tion may as already stated call for modifica-
may be used for the different points of cut- | tions of parts connected to the improve-
off, 1s not alike, as if the notches would be | ment; but 65
30 used beyond those indicated, valve ¢’ would || We do claim— =
leave opening for the steam to enter, after 1. The differential rocker G, operated sub-
alve ¢ has cut off. The Jast column indi- | stantially as ‘described, in connection with
cates for three points of the cut-off, the | the stationary- or shifting-link motion, for
amount of 1nside lap necessary to produce, | the purposes of increasing the opening of 70
35 the difference in time of the exhaust, given | the steam ports, at the higher grades of ex-
by the variable exhaust. pansion, and retarding and varying the time
By increasing the lap of the main valve | of exhaust, without incurring early com-
from 1 inch to 1} inches, the port at half | pression, attending increase of inside lap on
stroke 1s Increased, and by increasing the | an ordinary valve. 75
40 2. We also claim the duplicate valve seats

Size of steam- _ Differ-
p?lrts open for | Time of exhaust. | ential
the exhaust, Notches| ex-
for dif- | haust
c i‘erint equal
Steam .« om- | rocker | to an
euﬁt- Travel, Lead. S lzepnni;ts;;eam pres- | which an}qunt
off. | | ' sion.; may | ofin-
Different Difierent be used| side
notches, notches. for the | lap on
- differ- | g valve
ent | moved
grades | by the
of cut- ; ordi-
off. nary
- Iink
£ E;nd V4 ¢/ d’ VA ¢! Z ¢! d’. 2 d’ d’ pad d’ d’. 2. motion.
20| 5% {5 [ 3% & &l w1 iun (L |f }213-{1 8 }21:!- 1108
4 8 B 1 16 4 4 4 1;& 1;}; 4 21_% 21.%.%. 8 * WU |rermeemens
1 1
18 | 3% | 5% | 3% | & | | M| 1| 3| 1 {1% i”% }21-;;- {21 o ﬁﬂ, (197 | 1103 |........
full. , 1 4 1 4
16 | 27 | 4 | 213 1 {% }H 15 | 2 | 13 {F': 1y }zog i | 21 L8t | 1t04 [........
14 | 2 | 38 2% 2] S| s | 1l 31 {1% La |} 208 20: | o3 }17 1405 {oeen...
1 -
125 o8 | 3 | 2 | 2| {f“%}--} oW 3|3 b |} 198 {on |ota [F16 [ 1to6 | *3
| oog | s | {MH oy k2 50 | on Yol T e Higy ol P15 |1t
SR A ] e o T st g (ol bS] 1007 *d
p| 13e| 2t 13 | & | 3 o[ *3 | g | 0 H{{'g! % b {i7a 1ol [F223] 1t07 o

* Steam exhaust,

proportions ot the differential rocker, at the




B” and B’ bemg arranged parallel to each”;{;‘ one passage K" toward the ba,ck end of the
< other, prowdcd with steam ports f ¢'—¢ ¢’ oylmder - -
and zm exh'al:[St port A’ the two steam ports_-f-: S H UHRY SR | % ,]- B
g9 and e’ “toward the front of ‘the cylinder, | . S H. A LUTTGENS _[L.-. 8]
5 Jommg 111 one passage: T, lead the steam to:?: Wltnesses R S -
that end ‘of the cy lmder ‘the other two | Jo AL DAY S -  DR
Stea,m ports z and f lea,dmg the stea,m 111t0fif_'_'_'__ AND. MDAD, e

-
b "
[
......
' .
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