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PATENT OFFICE.,

EDWARD TINCKNELL, OF NEW SWINDON, COUNTY OF WILTS, ENGLAND.

VALVE=-GEAR.

SPECIPICATION forming part of Lietter
Application filed October 19, 1886, Serial No. 216,656.

s Patent No, 358,996, dated March 8, 1887.
(No model.) Patented in England January 7, 1886, No, 293.

To all whom it may concermn :
Be it known that I, EDWARD TINCENELL, a

~ subject of the Queen of Great Britain, residing

at New Swindon, in the county of Wiits, ling-
land, have invented new and useful Improve-

‘ments inor applicable to Steam-Engine Valve-

Gears, (for which I have obtained a patent in
the following country, viz: Great Britaln, by

- Letters Patent No. 293, dated January 7, 1886, )
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of which the following is a specification.

My invention relates to the construction of
what I term a ‘‘ valve-gear corrector,’”’ consist-
ing of an oscillating link and sliding block
worked from a fixed point, and is apphcqble
where one eccentric is used, for one-way-work-
ing engines, and also to st&twnarv marine,
and locomotive engmes fitted Wlhh fmy kind
of valve-gear.

In order to enable my invention to be fully
understood, I will describe the same by refer-
ence totheaccompanying drawings,in which—

Figures 1 to 7 are sectional elevations show-
ing my improvements applied to the link-mo-
tion of the valve or valves of steam-engines
having a reversing motion. Iig. 8§1s an ele-
vation of the corrector, and Fig. 9 is a dia-
gram illustrating the results of the use of my
valve-gear correctm Figs. 1 to 7 are drawn
to a scale of about one-sixteenth full size, and
Figs. 8 and 9 about one-quarter full size.

Similar letters in Figs. 1 to S represent simi-
lar parts.

In Fig. 1 my corrector takes the place of

andservesthe purposeofa valve-spindle guide,

and the said figure represents the most advan-
tageous mode of ifs application, as, the link
being suspended, the motion will work to the
best advantage.

Referring to the said Fig. 1 and to Fig. §,
a 18 the corrector or oscillating link, h&ving &

‘slot, @', the said link being attached at«® to the

motion- -plate, framing gulde -bar, eylinder, or
bed-plate of the locomotwe or other engine to
which 1t is desired toapply my invent-ion , the
corrector being applicableto all kinds of Valve-
gear motion. XmGinﬂ' within the slot ¢ is a
block a’, loosely attached to the valve- spindle
¢ of the slide-valve ¢*. 1 I» are the usual ec-
centrics, attached to the usual reversing-link,
R, by the eccentrie-rods 7 h*, the slide- block
working in the said link bemw connected to
the corrector @ by means of the Shde rod & and
link &’. The link &’ is attached to the oscillat-

ing 11111&: a at a shorter distance from its pivot

@’ bhan the valve-spindle ¢, thereby giving the 53
slide-valve a longer travel than if the link Z)’
were connected dir ectly to the valve-spindlec,

in the usnal manner, or to the eceenbue only

as in a non-reversing engine,

The dotted lines shown in Fig, 8 at d and e 60
indicate the 6“1{13161]16 extent of travel of the
valve-spindle ¢ when working with the re-
versing-link 2’ in full gear, and the radius at f
to the center line, ¢, of the valve spindle ¢’at ¢
shows the extent to which the corrector a 63
moves over the block during its forward and
backward motion, consequently lengthening
or shortening (as the case may be) the d1stance
from « to ¢, thereby giving a motion to the
valve which varies in speed. Aswill beseen by 70
reference to the diagrams shown in Fig. 9, in
which the full lines indicate the gear corrected
and the dotted lines the gear uncorrected, and
to the explanation hereinafter given, 1 obtam
a quick opening and retaln the maximum 75
port-opening during a great portion of the
stroke of the piston—that is to say, the valve
arrives at a point of rest which equals the
length of thestraight portionof the slide-valve
diagram-lines, resulting in a very quick cut- 8o
off. At the same time I obtain ecighty per
. cent. additional expansion-space..

Thediagramsillustrated inFig. 9 were taken
from a full-sized model in the ﬁlst third, fifth,
and eighth notches. The said _ﬁome shows &3
the eyliuder-faﬁe upon whiech the Slide-valve
works in section, and the measurements. of
which-—videlicet, the width of exhaust-port,
width of bar,width of steam-ports, and width
of metal outside the steam- -por ts—are drawn yo
extended,soas torepresent thelength of stroke.
The S”L]d extended part is divided into the
' number of inches equaling the piston travel—
viz., twenty-four inches—and the spaces on
which the full and dotted diagram-lines are g;
drawn are intended to illustrate the steam-
ports on both sides of the exhaust-port. From
these lines or slide-valve diagrams the condi-
tions of the valve movemen_t can be seen, or
the true position of the valve in relation to all I00
points of the piston travel-—videlicet, the point
of lead, port-opening, duration of full port—
to the pomt of cut-off.

The proportion of measurenments shown in
Fig. 8 will be found suitable for one inch and 105
| seven-eighths outside lap, giving one inch and
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~_one-eighth port- opening and three-sixteenths |  In Fig. 3, where the corrector is attached
- of an inch lead. In this case the cceentric | to the motion-plate, it will be seen that the
- sheaves would be moved forward, increasing | corrector does not act as a valve-spindle guide. 70
- the angular advance in order to overcome. the - Nevertheless the results are practically the - -
5 -3ddltloﬂﬂl lap and equal the desired lead. same 1n the movement. on the valve orvalves ...
It will be seen from the valve diagram, I‘JO. I 'as those obtained from Ifigs. 1 and 2. The
'9 that the cut-off is later at the forward stmke | valve or valves may be either cvlmdrlcal or
“than at . the back stroke, the corrector being ;| the ordinary D shape. 75
~adjusted for this purpose, so as to render the I Figs. 4, 5, 6, and 7 repr esent four d1ffelent- o
- I0 beat of the engine more aniform. =S ;xralve gears, .ShOWIIJ*D. the adaptability of the =
. In Fig. 2 the same results are obtmued by I corrector to each nwtion.; - These fourillustra- -~
. ;means of the corrector as by the arrangement | tions will be sufficient to show that the cor- -1
shown in Fig. 1; but the link is hot Show nsus- | rector 1s equally applicable to any kind of 80- R
. _pended as in I‘l | valve- geam motion.
15 o o . — _ |
Forward gear.
Namber | Travel | 1 o — — 3
of | 1{;;61 - Lead of valve. . Slide opens. . | .Steam cut off, . | Exhaust opens. . | Exhaustcloses.. i % -
"0 | ‘notch. valve., |
) |+ Front: { ‘Back: .} Trent: | Back. | Front | Back | Front | Back | Front | Back
- stroke. | stroke. .| stroke.. | :stroke. | s‘roke. | stroke. | stroke. | stroke. | stroke. | stroke.
| .
| - Inches. | B o | | | 90.
AL 1 3¢ 16 Py C1E 1% 1718 163 22+ 215% 225 21%
23 ¥ F |
-B.. 1 62 16 T 1 1§ 135 12§ 2015 204 2616 204
F B B E
A : 318 | E 35 g 13 133 13 | 205 108 | 208 | 198 || g5
F B F | T F |
30 B.. 3 b s i 2 3 9% 03 19 188 | - 19 185,
B F ,
A.. 5 31 11 A T 1 81z 87 178 L 173 17§ 173
_ . B B T | | |
B. 5 | 52 ; 0 % S0 e o | e o1er | o1y | o1e || 199
B B ‘ B : :
35 | A 83 8| & & | & | s oo | omg | ol omg | 1y
B I B F B | - B B
B.. 8 | 4% g B S 2 3 21L | 27 12 12 12 12
| 10§
Bacliward gear.
40
., ! . ] . ! _
Nuf}l}})er '113;5'61 1 Lead of valve. Slide opens. Steam cut off. Exhaust opens. | Exhaust closes.
notch. valve, — ' . 110 |
Front | Back Front Back Iront Back Iront Back Ifront Back '
strolze. 1 stroke. | stroke. ! stroke. | stroke. | stroke. | stroke. | stroke. | stroke. | stroke.
45 f . . |
t Inches. | B
A.. 1 4} I f5 ;o 1% 16% 163 213 | 213 1 213 21}
< | ' | II§
B.. 1 6% CH I s 12} 13 20y | 193 20} 197
e | T . F 1' B [
A... 3 31s g - g 18 13% 143 20+ 2045 205 201
| | |
| F B | F_ | B | X i |
B 3 5% 5 ! 3 I 13 0% | 10§ 19} 1813 19% 1813 120
| S
A.. D 3% 18 ] 16 ¥ o 83 103 18+ 18 | 181% 13
55 o | i |
In | F 1 : |
B.. 0 Sig 15 173 2 i bg | (ks 173 176 ¢+ 172 174
B D B r
A : 8 ¢ ¢ g g 33 (IR 3% 135, 1213 135 || 123
£ F | T i | . F ] T |
3 i B.. 8 413 2 g | 3 2 2.0, 2 193 123 192 123
J P |
Theabove table, showing the working of the | applied, while those on the lines marked B 120

mdlc&te the gear as shown on the drawings
| with the correetor applied. The letter B
against the figures denotes the bare meas-
urement, while the letter F denotes the full
measurement. It will be seen from the table A

slide-valve, was taken from the link-motion

65 illustrated in Ifig. 1, equaling twenty -four
inches stroke or piston travel. The figures

- on the lines marked A indicate the gear work-
ing in the usual manner without the corrector |
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that the same was taken with the reversing-
handle in four different positions—videlicet, in
the first, third, fifth, and eighth noteches, the
first notch being full-gear and the eighth mid-
gear, or, in other words, out of gear, so that
the difference between the two conditions of
working shown by the figures on lines A and
B can be clearly seen. A supplies steam for
nearly seventy-five per cent. and B for fifty-
1ve per cent. of piston travel. Both A and B
givethe same amount of port-opening; but B
cuts off the supply more quickly than A,
owing to the valve or valves opening and
closing the cylinder-ports more quickly with
B than with A. B’s action upon the valve or
valves i1s almost equivalent to the ‘¢ Corliss

gear,”’” and the table shows thal in the first.

noteh, orat full-gear working, the space for ex-
pansion 18 Increased eighty per cent.,whereby
the steam is utilized to a much greater ad-
vantage, and in the eighth notch, or at mid-

gear working, it will be seen that B is work-

Iing more expansively than A. Consequently
the cut-off is rendered quicker or shorter, re-
taining approximately the same points of ex-
haust as at present

The valve which gave the figures on lines A
had one and one-eighth inch outside lap. That
which gave those on lines B had two and one-
sixteenth inches ountside lap. The valves for
both A and B had no inside lap.

be adopted, the valve-gear corrector being
adjusted accordingly, allowing the eccentric
sheaves to retain their original amount of
throw. | |

The advantages to be derived from the em-
ployment of my invention over the present
system of working are numerous, a5 will be
seen from the following results: It gives
equal port-openings in backwardand forward
gear, as well as back and front stroke on each
gear, and also retains equal leads. It can be
adjusted to give equal cut-off at any desired
point of the piston travel, giving at the same
time the required amount of port-opening.
Kighty per cent. more space for expansion 18
obfained than can now be procured by any
valve-gear, excluding the Corliss gear. © 1 am
enabled to open the exhaust at an earlier part
of the stroke than hitherto, thereby insuring
a much more perfect exhaunst before the re-
turn-stroke of the piston, consequently dis-
pensing with alarge amount of back-pressure.
The steam 1s regulated so as to utilize the
same to the best advantage in the one cylinder.
A saving of over twenty-five per cent. in fuel
and water will be effected.

The application of the corrector does not
necessitate any alteration to whatever valve-

gear 1t may be attached, as the same throw |

and position of eccentric sheave or sheaves,
length of cceentrie-rods, and position of weigh-
shaft can be employed as at present, in addl-
tion to which the corrector will allow of any
desired alteration in lead, port-opening, or

cut-off being made without interfering with |

It must be
understood that any extent of outside lap may |

| any conditions that may be required to remain.

Being able to obfain the maximnm port-open-
ing at an earlier part of the stroke and to re-
tain the same for a large portion of the travel
of the piston, in addition to obtaining a quick
cut-off, which prevents wire-drawing thesteam,

the expansion commencing at, say, half-stroke

is more than sufficient for the further propel-
ling of the crank, (which is known from the

fact that the pressure of exhaust is, in most

cases, seventy-five and eighty pounds per
square inch,) which has practically done 1{s
work, being, asit were, built up with the power
previously applied to 1t. - | -
Comparing the results given by the Corliss
gear with the present system of working, 1
find that the pressure which is brought to bear
(daring the rotary action of the crank) on the
crank-pin at such points of crank angle—say

seventy-five per cent. of stroke where the cut-

off now takes place—isconverted into friction
on the axle bearings, boxes, &c., whereby
much power or turning foree islost. Thisloss
would be prevented by adopting the early and
quick cut-off, and the engine would be at lib-

erty to work more freely, and consequently

oget up speed more easily.

By the use of my invention the travel of the
valve will equal approximately six inches,
whereas under the present system 1t only
equals four and a half inches at full-gear work-
ing. Consequentlythesixinchestravel effects
a more perfect lubrication on the faces.

My corrector, when applied to Hackworth’s
cear, I'ig. 7, will correct the defects of that

70

75

30

00

100

gear, rendering it adjustable for any desired -

range of cut-off, whereas the required port-
opening can only be obtained now by adopt-
ing a very late cut-off, which necessitates the
notching of the link to a point of very acute

105

angle, whereby the gear is rendered almost

impracticable. |

The arrangement of the corrector 18 8o sim-
ple and effective that very little additional ex-
pense is incurred in applying it to any exist-
ing valve-gear.

Having now particularly deseribed and as-
certained the nature of my said invention and
in what manner the same is to be performed,
I declare that I do not claim the oscillating
link worked or actuated by the guide-bar or
eceentric rod or rods; bub

What I claim 18 -

1. In a valve-gear, the combination of the

valve-spindle with aguide-bar, the connecting-
link, the oscillating link, and the sliding link-

block, and means for operating the guide-bar,

substantially as shown and described.
2. The valve-gear corrector described, con-

sisting of the combination, with the valve-
spindle, of the slotted oseillating link a &

block &, eccentrics o &, eccentric-rods 2’ 27 re-
versing-link 7/, and slide-rod b, all substan-
tially as and for the purposes set forth. -
Witnesses: K. TINCKNELL.
I¥. SAUNDERS, |
WM. TURNER.
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