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Guited §totes Pusent Pfice.

EDWARD N. DICKERSON., OF NEW Y 0 R L N . 1 T
' Letters Pm‘mt No 68,853 dated ;S ptcmber 1:, 1867 | o | | |

IMPROVEMENT IN STEAM ENGINES. -, .- ;.

------------ h.‘!uﬂmi’ww'“

- e ,c%_ﬂgehnlg me:m to ’iu ﬂresc' ﬂetttm "?,jﬂ]ztteut zinb making part of fie f.ﬁﬂ‘ﬂtt;-, : e

Be it known that I, EDWARD N DicKERSON, of the city of New Yt}rk have mvented 8 new :md useful..'_}_j-!-f]
Improvement in the Valve-—Geal of Steam Enmues, of which the followmn is a {lescr:ptron, ;eference be:ng had
‘to the accompanying drawings, making a part thercof, in which— | o L e T T
- Sheets No. 1 and No, 2 represent a comp]ete drawing, in two elcvatmns, of Iny. 1mprovements, :_13 applled;f:j."{_?_?':_ .
to a double-valve eighty-one inch héam enginc, ton-etlmi mth a section of my improved ¢ dash-pof. ) EIRE AN
- Sheets Nos. 3 and 4 1ep1e.-.-ent<s the details of- the lifting and trlppmw apparatus of the steam- mlves :: :md f-_ij-'-; ..... e

~ Sheets Nos. 5 and 6, the details of the mck--sh'af't for wm]uun' the exhaust: and steam-valvﬂs, 'ﬁhose peau-z;%--f-_'-.f.-
'h-luty is in its exhaust-valve arrangements. ' ' - T o o

- The same letiers are used to deswnate the same pazts on the dlﬁ'ercnt dmmnﬂs o

The essential conditions for workmg steam advantageously in a steam engme are these., T SRR
- First. That thc steam-valve should be'opened with intense slowness, 30 -as to lmpose the stlaln of the b01ler.f5f;f.ff:f S 5_:?';
pre'ﬂsure upon the piston and its connections by degrees, instead of suddenly, as is: usually done; and the =
‘reason is, that if all the pressure in the world were ‘put upon an engine when at its centre, no. power would_jjff?”“‘ SRR
result, because the rectilincal motion of the piston is exceedingly small, at or near the centre, for a compara~ -
tlvely long arc of rotation, while the friction incident to the rotary motion of the shaft and. crank-pm Jnurnals,5.;.-}'-s:_.:;fji:-?“'i o
under a great pressure, is exceedingly large in pr opmtmn, and therefore. pressme on the piston at or near the . -~
centre is'a loss of power, while, at the same time, the consequence of opening the valve suddenly is to impart.
a blow which develops heat in the journals by impact, makes it necessary to key up the engine very clﬂse, to oo
avoid the jar incident to taking up the slack motion of the conncctwm suddenly, a.nd thu-?. excludes 011 an(l m ._'f_:.f:;-ff S
consequence indyces hot ,]ommla and abrasiou.. | . | . BEEIEE LD

Second. That after the full hoiler pressure has been once m]pal ted to the piston. gradually, and it beglna | T
to move rapidly, and thus create a demand for stcam in the cyhnder, then that the opemng ahﬂuld be suﬁ~ R
‘ciently 13P1d and large to ““PI)]J’ that dcmand mthout wire-dr awmﬂ' the steam. T ST
has arnved so as to prcvent any loss in wir e-dmmng the stea.m by slow. closmg L R

Fourth That the cut-off should be accurate and uniform in its ﬂctlon, unaﬂ'ectcd by thc sprlng of the i;;_'}-j_ o
parts, or the different degrees of pressure or lubrication. S S

Fifth. That the cx:h‘t.ust- alve should be opened before the plbtou ICELGIIC‘S thc Dpposne eud of the cyhnder‘, f:
at-from thirty to forty degiees of the revolation of the erank, (var ying with the speed of rﬂtatwn,) so that the -

- - time necessary for condensation shall be taken while the piston is moving the least in proportlon to the clrcular
motion of the crank, and therefore while the least loss is sustained by mth(.h awing the Ppressure fmm it ; whlle,
at the same time, .the exhaust-valve at the end of the cy]mdel which the piston is approaching. shall be held -
'open till the piston reaches the end of its .stwLO, $0 tlmt ho retar datlon shall be sustamed by cﬂmplessmg the
steam and making a “cushion” under the piston. | | - S

| To comply with these conditions pmctlmlly is the object of these imprnvcmcutu, and they do cﬂ'ect lt to a
degrec much greater than ever yet was known in any steawn cngide. | | S -

In thé accompanying drawings, A reproscuts the rock-shaft, which in this engme Works all the ?alvea ; but

o it n:ny be made in two or four parts, according to cir cumstances, rcbmnmg the same mode of- operatmn; Bis

R a fixed lifter, peunanentl_y attached to the steam-lifting rod, which operates on the steam~valve stem V- only

o through the intermediate agency of another lifter, C, whicl is loose upon the lifting-rod, and which depends

~upon the fixed lifting-rod and lifter B by the stud E, Mnch rests upon the lever L, centred on the fixed lifter
-~ B at one end, havmrr a fulerum, X, (which in this case is the bonnet of the valve- chest) to suppfart its other
end. The lev er L is made a.dJustable by the serew I, which, being turned, shoves the block M ‘upon which- the

_ lever L is centred, and which slides in a groove cut into the lifter B, so that the relative posltlons of the fulerum,

the centre of vibration, and the point on the lever where the upper lifter is supported may be changed without
B ch.mgmg the position of the atud C in respect to the valve-stem, and, as a consequence, the speed of the initial =
- lift may be altered at pleasure, so.as to admit the steam to the cylinderslowly enough to produce the desrred
_iresult The ?djl]%tl‘l@ﬂt of' this lever may be dispcnserl with, and the lever fixed permanently H but the result
-lsnﬁtsﬂ 0o | o - S |
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By this arrangement it ¥s apparcnt that when the litting-rod begins to rise the 'nl]\f‘ itself and the 1 frer ¢

ﬁwﬂl rise much slower sinee their motion is reduced by the interposition of the lever Detween them and the
fixed lifter; but the speed of opening will be increased as the lever continues to risc as ad to -elongate the ful-
~crum, by bringing successive points into contact with its lower curved surface. - When, however, the lower

']1ftev B has @vertmkm the upper onc ) by clasmw up the gap Teft betweoen them, (v. hosc m{itn, in this case, 15 .
. about two inches, and is measured b;-;‘bhc lepgti of the stud K, then the valve mll coatinue to rise with the -

‘motion of the lifting-rod. -~ The lever itself way benade long e.fmugh, and so shaped, as to. 111‘1p¢rt_tl;e:lucln_ﬂ,s,_cd |
‘motion without ceasing to act on the valve, which is thie best way in fast- rnm'ing; engines. . Thus the first and

- ;Secondr E:::SGI'!LI:I]S'fOl“*"r"Dllill]f"- steam adv antweoush are complied mth

- Tha machine called by its inventor, Mr. %chelb a ¢ dash-pat,” az improved by me, accomplishes the third

"essentral- condition more effectually than ov ﬂ1*=lar-rf} o it.was done. -L, 15-&1}0%-& on Sheets No. 1 and No. 2y and.

14 ark ed D,

~In Figures 1 zmd 2 it is shown, in counection with . tlie valves set on thrw leﬂ'% ovclheﬁ,d the mh ee. and
] -.fconnecteﬂ Wlth the valve-stems by two suspension-rods and a cross- head nndemmth, which is the Lest avrange-.

- ment ordinarily, a,lthoun*h it may be pl'tcetl othel W ise for the sake of convenience.

~Figure s show in a vertical section the construction of' this new ¢ dash-pot s’ *md
quze . a section through the interier plunger at 1, S T T e e |
Its pecuh'lr.zt} comusists in having two: cylinders, one ﬁttmn' inside tlm other, hamw thL, aueatmfr-phmnm |

7 ﬁz-ed on the inside’ cjnm’{or - of :mfﬂier diameter than itself, whick, ] by conﬁnmrr the ﬂuul used in the chamber

. m, arrests the descont of: the plunger, aud so of the valve it countrols.. This nmchme 1s to be filled mt_-h. some

fluid, (water is the bcn ,) which may be doune -through a hole in its tr:;p fitted with a eock -or plug,and which
‘supplies the chamber m through the a,pml:urcs Aok, If this machine is filled full of w ater, and well packed by

. the stuﬂinﬁ'-bm the air will be excluded entively, and, as the interior eylinder is raised, an qtmespherle vacuum . -

s left undf;r the plunger, which is therefore foreed df:m I with high" f:peed by the pres.sm'*e of the aiy when.

veleased and:allowed to drop. The size of thc < dash-pot’ in the drawing is such as to make the pressure equal
to about six hundred P{}Hﬂdb? if full of water. : If half full the pressurc is less; and thus any desired amount _
~of spring pressure:can be given to shut the mlve with intense speed, while the:plunger below will arrest it in

- time to prevent. d@maﬂe to the T&l'\'ea, by conﬁmnn‘ the fluid with w ,.m:l 1618 ﬁlled in the chamber m, accor ding -

to Ml. Sickels’s great invention of the Sickels cut-off, .

- To: accomphsh the fourth essential, I have lmrer‘ted 2 NCW. tmppmg apparatus and a new mechamqm fm' S

~ engaging the valves with and discngaging thei from the lifter by which they ave opencd. The first part consists

in centring the “tripper” W onthe lifter Wh}.ch lifts the valve itself, so tha,t its action in tripping is accurate = .
- and reliable; ‘whereas, by the old methods, in which the tripper was centred on sowme other part of the-engine =

‘than the Lifter, the accuracy of 1ts: mtmn was. lrnpeﬂcd by the spring between the parts, and was affected by the: |
den'lce of lubrication. | ‘ - | | |

The ﬁpemtmu of thlb tripper will be scen in fiz. 2, Sheets No. 1 and NG.;.&..,, ‘ﬁhem the it!ppcr W is. cen- -
:tled at ¢, and derives its ‘motion from thc rod &, w mch s connected to one end of the bell-erank &, and which

is caused to vibrate by therod r, which is connected to one end of the double béll-erank T, which is made to
vibrate the reqmred distance, (w hich in this case is about eleven inches,) by attaching to the pin P a connecting-
rod, made to tnove with the motion of the piston, or other desired motion, backw: .11':1 and forward, as descubcd
by Mr. Sickels in his patent of September, 1845, thus causing the tripper W to vibrate backward and forward
through an arc of about forty degrees, and fo pass at each st1o‘ the roller orcam which it is designed to strike,
‘and by whick it operates to dlsengage the valve from the lifter.  The double bell-crank T is centred upon a
sliding-block set in a vertical slot, and may be raised ov lowered at pleasute by the handie Y, or any other
snitable contrivance for adjusting its position ; and by that means the point of cut-off is: varied at pleasure with
great uniformity. This tripping apparatus may be made to work in combination wuh any method for engaging
and disengaging the valves. | |

My new detaohmrr apparatus is shown in detall in Sheets Nos. 3 and 4, where—

Figure 1 represents a section of the apparatus in working or del '

Figure 2, a plan of the same. | | |

Higure 3, an clevation of it from the engine-room.

Figurc 4, a side elevation, and a half section, in.the same d;awmg, of the collar; and

| mees 5 and 6, a plan and side elevation of the vibrating die.

S 18 a cn'cula,r collar, with a number of radial ribs projecting from it, running from end to. end pmrullel
with the central axis, between which channels are left, separating the ribs, which are marked g g. Tlus collar
is slipped over the valve-stem, which it surrounds at a free distance, so as not to bind it, and is held in its ver-
tical position by nuts on the valvc—stem above and below it, 2 . When in position this collar must be prevented.
from vibrating around the valve-stem, which is done by a dog fixed to the lifter and.pr ojecting into onc of the
channels. This oollar is small enongh in external diameter to pass | throgh a hole in the lifter, which is made
“to receive it, so that the lifter may he raised above it if need be. The vibrating die B has radial projections,
pointing towards its centre, which correspond with the channels in‘the collar §, but are narrower than they are
so that it can be slipped down outside of the collar, with the interior 2 ojections entering the channels of tlw
collar, and so brought to rest in a recess formed in the lifter C to receive it, as shown in finr. 1, in such a rela-
tive position to thc circular channel ¢ which is eut round the collar S that it can turn flef;lylia that ehannel
around the collar 8. The outside cdge of a se:rmeut of the vibrating dic is cut with teetlh, quu w rack, 4, is
made to fit into them, on which the rollur L is ﬁwd so ‘that when the rack b is moved endwise the dic R is
muqetl to vibrate; but other means of tummn' 1t m't,y' be used. The pesition in which thc die R is set ﬁhvn at




apparatus, substantially ag described.
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rest is such that its radial pr OJGCthIlS are under the ribs ¢ ¢ of the collar S 28 shmm in- plan at ﬁrr , 50 that--s'i:_.jg,l'j
when the lifter is raised it carries up the die R, and with it the collar 8, and the valve-stem and. valw attaﬂhed:'-z-

to it. But-when the roller L is moved it vibrates the die R, so as to bmw its mdlal pro.]ectlans to agree with -

the channels in the collar S; and the collar being no Iongel supported, w:ll shp down through the lifter, and
so close the valve and produce the cut-off. When the lifter returns to its lowest position again, it: brlnﬂs'f;;&;_._?.-;:f'f;éﬁ
back with it the die R, and as soon as it passes into the circular channel ¢ the sprmg K fmces the 1ack b back

again, and so brings the die R under the ribs g g g, ready for another lift.

The peculiarity of this enwagmn and disengaging apparatus is that the mwmg part of it v:bmtes 11'01111(1.3.::"-:"':'f'”ff

~a centre, instead of moving in some other direction, in reference to the valve-stem, wher eby a uniform lift of =

the valve can be got, much greater surface to end._ue the abrasion at the instant of trlppmg, and much gl cater
accuracy in the time of tripping. One or more projections may be used, but for heavy valves the more the

better. On large singlé valves, to' cut off short, I should recommend the use of twenty mches of. lenn'th of

edges in contact at the instant of tripping. - o
By these improvements in the tuppmg app.«.u atus the fourth essential condltmn is secured

Sheets Nos. 5 and 6 exhibit in detail the rock-shaft A, as shown in operation in the geneml d1amng m

Sheets Nos. 1 and 2 ‘When the exhaust-toes are in working p051t10n, as shown by the red lines, the v-ﬂves;

will be operated as necessary to produce the effect described; and on a beam engine made from these dmmngs:

the eccentric would be set with 2 lead of about twenty degrees in advance of the line of the.crank on the shaft,
‘8o that one exhaust-valve would be open about two mches when- the piston reached the end of the stroke, whﬂefff:
‘the other one would close suly when the piston had reached the end of the stroke. 1If the engine has to be -

worked by hand, however, by the use of a trip-shaft, then one of the ehlmust-toes must be dmpped out of the
way, or both exhaust-valves will be open at the same time, and the engine cannot be moved by the tup-sha{'t
To effect this improvement in the manner of removing this toe is the ob.]ect. of this part. of. the Aimprovement,

~ and it is.done by ha,vmrr one of the eahaust—-toes F loose on the sha,ft so that it ean be v1hmted a short dlstanceﬁl;j.;:,';;Qi_”;--@;

around 1ts centre, whﬂe a permanent toe, W, bupports the fﬂot of the stud U, ﬁhlch is set on a.centre in a: recessf._é;---
made in the toe W, and which can be turned to drop into that recess by the handle H, so that the toe which it

. ‘suppor ts may fall to the level of the top of the toe W, and thus come down so low as to pertmt the llftmg-lod_;._}i;_g;"-f._f}';g
to close the exhaust-valve. In that situation the engine can be worked by hand by the tup-shaft AR

Of course these improvements are apphcable to all sorts of engines, and all sorts of v*t,lves, ﬁhere the

__'stem-va,lve is 1ndependent of the exhaust and is to be tripped.

What I claim as my invention, and desire to secure by Letters Pa.tent is—

1. The combination of the two lifters on the same lifting-rod, one helng ﬁ*{cd to 16 :md the other ahdmg-;;
upon 1, for the purpose of cffecting the mductlon of the mltml motmn of openmg steam-valves, subsxantlally,ﬁ_g:_ff_;_f}f_.:':"ﬁg

as deseribed,

2. 1 claim the combination of the lever for Gpemnrr the steam-valve rrmdually mth the ﬁhed a,nd mov n.ble
lifters, the one being moved by the mol:mn Gf thc letmg-md and the other suppm ting a. separate dlsemrwmg;

8. I claim a lever, one end of 1e'alnch is raised’ by the ﬁxed lifter ou the I1ft1ng—1 od and by whlch the stea,m-f
valve is pried open gradually, so arranged that it can be adjusted to vary tlre speed; of hftm g mthout changmn-l...-§-__----1;'-'-'-..:’?

the position of the point on. the hftez 1elmtwely to the valve- stem to. which the hftmn- powel is apphed substan-': S

tially as described.

4. I claim the wbmtmg tripper, centr od upon the liftcl itself whwh apens ‘the mlve, as d:ntlngulshed from__i_::f'

A tupper which is centred on some other part of the machine, substantmllv as deséribed.-

5. I claim the vibrating die for engaging and disengaging. the valveastem, to effect 2 cut off, s0. mmncred

- that it will vibrate in an arc whose concave side is presented to the valve- stem, substantmlly as’described. -

6. I claim the collar which surrounds the valve-stem, aving one or more radml ribs - upon it, fer the purpose'g_'3_f-:

“of co-operating with a movable die, to effect a cut-of, substantmlly a8 described. -

7. I claim a *dash-pot,” whose plunger is composed of two cylmders of unequal dmmeters the smaller of

“which is the arresting pluncrcr, forming the bottom of the larger one, and whose exterior chamber is composed_

of a cup or secondary reservoir, to receive the arr estmg-plun ger, and above it a conﬁmng vessel to gu1de the.i;'-@ff;_'-];..?Q;_i"?é

larger cylinder of the plunger and to exclude the air, substantially as ‘described. .

- 8.'I claim the combination, in a rock-shaft, of one false exhaust-toe, and one ﬁxed one, by ﬁh:ch 11: 18 sup-
ported, with a stud or prop between them so areanged that it can be droppad ur elevated at pleasure, substm--'f'_g,f;'_-.:f:”f._.gf

tially as described. o o __ 5
. In testimony whereof T have wned my mme to this qpeclﬁcmtlon before two subscriblng witnesses: -

EDWD N DICKERSON

Witnesses: |
Epm. F. Brown,
Cnas. MeD. Browx.
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