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Our invention relaton Yo

anort due to

Fieure 1

b alvednoive in frovl slovas

o g @ o
s
o

tion,.

: aip-sncize in rear elevation

8 Firire 3 represents the airesngine dn plan, and

9 Fi-ure 4 ig o central vertical sectional visw ol the

’
- 10 of ficure 1.
44nl feaiures of our air-engize ars-a heat.
. 12 er, regenerator, and cooler, wnich three in combinaiion

18 are ieymad a reve ir conjuneiien with 8 working«

14 cylinder constitute a e active air- enmine! The drap.

18 ings represont a doublewaciins air-e e wilth oo TeviTes
in halves for convenience, is designed

two working eylinders. The bed-plate 11, mad%/t@

16 ers

17 receiwe 211 the parts of the engine, which are superim-

4

18 posed thereon,

19 The raversoy sid

20 roverser-{ur

21 legsen ¥ with the flanee 13, by menls

29 of which the furmmee is bolte to the bed-plate, door 14,

25 ashedoor 15, gratoe-om

rier 16, grote 17, nozzle 18, &

24 fim

19, by means of which the regenerater- eylirdor 80,

@ 48 4a Bolted to the furnasce. Undeypeath the grate is the ash

26 pit 21.

27 The. nerator-evlirder 20 is provide with the
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 penen . and ahout Bog 32 mesh, Thiz wire i wo

plpe 24, and flnppe 28, tuv whic

The coslsy 20 ig

tupez 32, w Havely B2

izto 1o tube heles in the flpnees 25 28. The

appmler space is croWdded with the waler~inlel pipe 88 ai¢
Lo water-outlet pipe 34, To tis 41 dug pors
tion.B8 0 ine coelry is displaver«eylindsr

86, To !

> upper

cerweylindsy portdon of

the cooler a rvow of T

ag 37, 48 fosloned

%

argd to ihe lower poriion ol ithe displacer. eylindsr s row

ce betusen

ceretor ping, as 38, 1o fsziened. 7

tiue displocer=eylinder portion and displacer eylindsy aid

the regeperator-cylivder ard reversepy-heater io leped Lie

*recoperabor-s; zoed Yie

repeneralor 40, w

prefarvably, of yellow dilgh

re clothy size of wire, about No, 26, Stubl’s wire

on and

5

around the 4is-plaeer eylinder poriien 88 nnd

ard 88, until o contimmous roll is for
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2 ity ubwirdipe.

LAY
[

vheton-hend i@ follower,

sel vul radialiy Wy styies

setiine- oul bolly, 2w Bo, i

2y plston=hoad 42 boll

w4

11 the reverserepiston lewe: sactien, 51

hods nrovided

¥

for S geveraor

giand ¥

Leste of Lie rovs I‘&\M}‘"

R
Thvaraoy

zgh-dour 18% tea

pipe 4% and flanpss 20t

g 27°¢

28" watnre

22 inlet pipe 33* and cooley covey

28 28%, aving nozzie wiich exe

24 Loy

iz the yov rser 47,

28 To the coopler covers 29 29% 12 boltaed Lhe reveigs

26 gr-bear stand 88, ir

iz mounted the trunnion 59, To
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I ke frunvdon ip fhoteted the reveérser-beam 80, provides

2 with 4o

2]
et
o
4
L
E
e 3

“n
2;3
o
ey

6 The c®oss-head pin B85 40d veversap~bean pin 61 GO
weeting link 864 In o like rane

rod 43 i3 hevod ithe ornns.hand

he cross-lead pinm 65%, The

mopdn 81% are coppeoled

13 fire bhriek o 1

o radisntion, is provided with the

14 fiance 68, Ly

1% of which the furnsee iz bolted to die

15 bved-plate, noznle 82, pozzle 70, 2 flarge 71, by nesrs

16 of

h the working eylinder 72 is Lolted to the urrace,

17 The workine eylinder 72 is provided with the flanve 78,

18 which'the eylinder 43 bolted fo the workinge oylindey fire
o

19 nace, bolied the workive eylinder hentsr

20 74, pipe 75, pive 78, &nJ

flange 77, to which is bolted

21 the vorking oylinder head 78. The workine oyiipnder heatsy
22 74 is provided with the aide afr.p port, 79. The working
25 eylinder piston 80 iz providel with the riston-head B,

24 piston rod 82, fo)lower 83, and = =iyle of peekine commons

26 1y known e b

thres ving packing, compozed of tho thres

26 packing vings B4, 85, opc 86

plaeed hetween the pision.
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head oxd Iollowsr, The virge are zet oul radially by »
series of leaf spricpg, as 87, and celiing out bolls, ag

8%, in the usunl mamneP, To the working.oyling

s 2y pintone

hoad

ey piston lower section
69.

The working gylinder head 78, which in bolie

e
P
&3
ot
E e
]

workine eviinder, s »ron

w8 90 and 81 Iov

4 935, #nd the two-oTosts

head uldes 94 ¢ 95, which are securely bolted to ths
working eylinder head. The working oylinder side 9% s &

ins liks

duplicate of {hs working cylindsr side 9, &

manner iz provides with ithe workine eylinder furnace G7%,

having flange 68%, npozzle 69, and nonzle 70%, woriine

eylinder 72%, having flanre 73%, pipe 75%, pigpe V6%, and
nee 77, an’ worklp cylipnder head 78%, provided with
erogs~head guldes 94% ard 95%, ihrough which eylinder hesd

extends i+~ working cylinder piston rod 82%,

To the workipe evlindars 72 and 78% is bolted tie
workipe cylinder beanm stand 86, in which iz mounted the

trunnion 87, To ths trunnion is fastened ithe working cyle

inder beam 94, provided witlh the horn 93 and the beam pirs

7]

10k,

100, 100% | -
To the working eylind-r pistonerod 82 is keyed the

eross-head 102, adapted te slide on apd to be guided by

the eross head puldes 94 and 95 and providesd with the

¢ross head pin 108. The eross head vin 108 and the works
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13
14
18
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iy oylinder bean pin 100 are coprecied by means of the

conneciing-1ink 104, In 2 1ike ma
pigton rod
indsr,@2% is keyed the eross-head 102Y, provided with the

pop to the workloo oyle

eross-head pin 108%. The cross-head pin 103%and working
eylinder beam pin 100! are conreoted by means of the COD=
pectireg. 1ink 104%.

Tne cross-head muides 94 ard 95 aré braced by mORNS
of theo erosg-head puide-braces 108 and 108, yogsettivelys
Irn a like mannar the eross-hoad puides 94% and 95" sre
braced by means of the crosm-hend ouide-braces 108 and
108% , respectively.

Ty the bed-plate ihe piliow-blocks 107 arst 108 are
polted. The piliow-~block 107 is brated by means ol Lhe 18-
versep-furnace brace 109. The pillow vloek 108 is braced
vy means of ihe working cylinder brace 110, to which is
nelted the centrifugal goveIney 111, of & commin stylie.
Within the pillow=blocks the mein-shaft 112 is journazlled,
which is provided with the revermer crank 113, having Te-
gerser crank pin pin 114, air pump eccentrie 115, having
tne eecsniric siraps 118, fly-whesl 117, governor palley
118, turust collar 1189, ard vorkirg eylirder erank 120,
hoedne wagénﬁ eylinder erank pin 121. The air pamp 122,

polted to bed-plate is of ihe single acting piston type,

iz operated in {he ugual mADDAT by MeAns of air pump

5 scceptric 115. It is provides with ihe air inlet pipe 128

ard the air outlet pips 124, Phe revorTser-Leam side lewery

pin, 68, is coppected wit: tie revermmsl erark pin 114 by
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means of reverser connectine rod 125. The pulley 126 of

the poversor is conmected with governor- pulley 118 by

of Lwelt 137.
The pin 101 of ithe horn 99 of the workim eyiirder
beam i connected with ihe workips cylinder erankepin 121
by rmeans of verkine eylinder commeciing rod 198, The 1o
verser side 8 iz cornscied with the bottom of the workine
eylinder 72 by means of pipe 24, pipe 75, srd lower cons
necting pipe, 128, and flanpes. In & like manner ihs pes
veyser side 8% is connected with the bottom of workine
eylinder 72% by means of pipe 24% pipe 76%, dnd lower
conn ecting pipe, 120%, and flanwes. The top of working
eylinder 78" is conrscoted whih revevasy ﬁiﬁe 8 by nmeans of
pipe 76" and upper conrecting pipe 130, and Ylanges, which
upper connscting pipe exiends through the cogley biver 28,
In a 1ike mammer the top of working eylinder 72 48 dorrect
ed with reverser side 8" by ~eans of plpe 76 =nd wuppor
coppecting pipe, 130%, and flenges, which uprer connecis
irg pipe extends through the cooler cover 294,

To the pipe 76 is con:ected the check valve 131,
which iz of a common style and iz degigned to operate in
tie usual manper, In a 1liks manner to the pipe 76% is con-

nected thie check valve 131%. The check valves 131 and 131%

& are connected with the air pump by means of ihe air pamp

eutlst pipe 124, The safety valve 132, of 2 well known
gtyle, iz connecied with ihe air pump ouilet pipe 124,

The governor valve 133 is consected en one side by
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13

14

15

18

17

18

means of piping 134 with pipe 76 and on ihe other side by
valve

means of piping 134% with pipe 76%. Th» governoizls of the

reciprocating type, an' i: provided with t e stem 138,

which is conneeted will one end of the sovemmer lever 136,

“a lever of tis first cleass, pivoted at 157. The other end

of ine povernor lever 18 conuseied wilh the spindle 188 of
o

the governor . The working cylinders 72 ard 72% are pro-

vided with ihe blow.off valves 139 and 159%, respeciively.
I L7 constmoiion of tho reverser side 8 suilable

ports are wade for the free passag® of itle air displaced

by the displacer pisiton from the cool champer 140 above

the displacer piston , into and through the cooling tubes,

through ti» regenerator, wround the lower portion of dis-

pircer eylinder, and into the hot chamber 141 below the

displacer piston; also from the cool chamber 140, through
pipes 130 and 76%, to tie tor portion of workimp cylinder
72% ane into the space above the working eylinder piston,
an’ from tie hot chamber 141, through port 52, pipe 30,

pipe 24, pipe 129, and pipe 75, into the lower poriion of
working eylinder 72, throurh port 78, and into the space

below the working eylinder piston 80. In a like manner

» in reverser side 8% suitable ports are made for the free

passage of the air displeced by the displacer piston from

the eool ehamber to the hot chamber and from the cool chame

ver to Lhe top poriion of workirg eylinder 72, and into
the space® above the woTkins eylimder piston 80, and from

the hot phamber te the leweyp vortion of ihe workins eylin-




o

dey 729, and into the spoce below the working eylinder
piston of working eylinder 729,

peseription of ihe rreliminary steps tobe laken

prior $o 11 startire of ihe engine:- It being predeiers

minsd to have Lie epgine Tun over, as indicaléd by arrow

ot a0

or £1y wheel, the rolative positions of the cranks 115

7 and 120 should be such as will give the rewerser piston

8 of tho reverser 8ide 8 a lsad over the working eylindey
9 piston o: ‘he working cyiinder sice 9 of from one third

10 to one half stroke. The lead represented in Figure 4 is

11 one half stroke, the direction of movement of the pistons
12 beire indicated bty arrows in Figure 4. The reversey rig-
1% ton8 of rveverser sideg 8 and 8% Lelng conrected By ppans

14 of ike revyorzer besn

peting paris, and working

156 eylirnd

v pistons of workire cyiinder sided 9 and g% el
16 comnected by mear: of ihe working eylirder beam and Cone

17 neectins parts, it is evident that the roverser piston of

P

18 peverser nice BY will heve the came lead over the workingy

1oy Sde 9% ns the Tee

eviinder picion of working eyli

é‘g

20 verser piston of reveorser side 8 has over the working
21 eylirder pision of workire eylinder sice 9, The water ine
22 1et pipe 338 of cpoler 26 is comeeted with suitable water

2% suprly, and a eireulation of water iz maintaired in the

a4 areular tube src out of ihe cooler

26 sopvevod B weans ef suitable piping to any copvenient
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18

place. In & ke maneer & tireulation of water iz paine
taired in covler PEY throush water inlst pipe B0Y mnd wae
ter outled pipe 34%, A firye iz ihon stavted in both of
the reverzer furraces, In reverser gfde 8 the fire is
started wpon ihe grate 17 within the reverser furrace 12,
and the producte of combugilon pass about and sPound the
reverser heater 28 through nopzles 18 and 69 into the
working eylinder furrece 67, then about and aroind the

workins eylindey heat-r 74, and

then sgenpes throuph the

o 58 1ike
manner in reverzer site 8% {he products of corbusiion
pass frem reverser furrace 12' to workire eylinder fure

nace 67%, throush pezzies 18%'and 69Y, snd tlep escave

throich 12 nozzle 70%. When sufiicient Hesl hos bheorn

ir

ried to the reverser and working eviirder hesters,

the sreire may be set in operation by pilvice the 11y
wheel about 2 oepe half revolution i: ke ddvestion of
ive running moverent.

In the operation ef {ho ernvire ihe alieyveie vaisine

snd lowerir~ of the tempersture of the same mosg of alry

| is accomplighed as follows: In the upward sirveks of the

reyerser sistorn 41 toe razz of air in the cool chambery
140 is fevced, fiwst, throush the cooling tubes in its

downvard pessare, through which the temperature of ithe

fir is not maisryially changody socond, the

refgnerator 40, spd in ite raszape throuch thr regonerd-

tor it sbsorbs heat which has boen imparted to 1h re.
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e

peperatory third, the

ning over ihe hehied

surfaee of the reverser heater, therehy becoming Parbher

@ N

heated ) enters tha hot chamber 141. The temporsture of
4 the alr in the conl chamber iz about igﬁﬁ Fahronhait, and
§ the temorersture of the air in the hot comrber fs about
6 600° Fahrenhelt, Ir ithe downward styoks of e povepser

7 pi

ien 41 3he maes of sir i

> hit oh

mber 181 i foreed,

8 first, to ithe resererator 40 sscond, ihe air enbturs the

3 rerenerator, and in its passape throush tle gape it de-

10 posits tiereon the greaste: portien of its hesty third,

11 through the ceoliny tubes, wherve its tempersiure iu re-
12 duead to alout 120°Fahremhﬁi%, and 4 han dnto - 4he cenls

13 chember 140. Therefore at each upward stroke ard downwsn
14 stroke of i{he veverser pisten of reverssr side 8 tlhe tene

15 pervaturs of the of pir is altepately foised sad

18 lewered, znd ihe reverser s

17 reve:ser side 8, i1 is evidepd that ihe po-e alieinsle

18 roisips z2rd lowerirns of tho i redure of the aly would

19 teke place in reverser side 8% as ir reversey slde 8, pul

8

at opposite times - ¢t is to say, both reverser plstomg
21 being operated by ths revorser beam, whenever ong Ié-
22 yerser piston is meking it: upward siroke the other re-

25 yerser piston is rmakiny ite downward stroke, It iz there

= the air in one veversrer side ig

85 pedng hested the alr in the otier yeverzor nide is bedng

26 pooled. The zliernsie raising apnd lowsring of

27 ature of the reversed aly in boll rTeverser side
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& pover ds nocovdance with the well known lawe af o

gion of Basesn, which power is

waloped by the worki

eyiind®ze 8y followste Refeorvine to Fleure 4, apd prosun

ing the moveneonts of the yeverser and workine ovlirdsy

pistons to be ir the direction as indicated by arrows,

288 4s wakine i4s

the revsreer plston of reverser

upward siroks iz heatin

£ and expabdine the disgpl
gir, theresby producing o pressure whith iz sxapbed a«
madnst the bollom of workine cylinder pigton of workice

viinder mide @ and spoiosi the top

pieten of workin

reyarge 1ivp

the rever

of reveorzer sidei8%ds wmaling dte,

downrard stroke and is cooling

and conbractise thé aige

placed air, theiely reducing the
of wﬂrking cylinder pi&ian
bﬁi&ﬁm ﬂi

workive ovii

WoTh =

(e

- zide 9, belwesn

, poris. Thus ssoh

working eylindeyr piston i subjected to differentin]

pregsures, which are plisvpately reoversed as the Aisplaced

zir is altervately heas

exaried Yo omuze the rder piztong to have

recivroeating motion, whic: ig chanved to a potary motion

by -rwane of the workine ¢ linder Leam 2nd its connected

varte 10 3he maly slaft

fly wheel, from which the
powsy ey be taken of b, means of = Lelt., A soriion of

ike power develo iz abmorled ir tue frietion of ihe
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sneine, and ¢ portion is used to operate the reverser

wislong by mesrs of Teversar eyank, reverser conpretingy

rod, shde lever, irunnion, revers:y beam, and eonnecied

naris.

PThe encine ic desisped to run on an initial pregsnee

of air of from four io five stmosphores, and the duby of ;

the air pump iz to sipply an! meintain this dndtdal pross

duty

gure of air ir the engine, which is’accomplished as

followa: After the siartine of the encine at sach revolue

tien of the epgine a eortain guantily of aiy dis poel W

1 ihe air pump into the air outlet pipe 124, from whith the

encine receives the compressed air, which passes into
reversar side 8 tiroush check valve 131%, pipes 768 ang
180, and into Teverser sice 8 throush ehapk vaive 131,
pipes 76 and 130%. I sractice & reservoir is asusily
placed for conveniemee ir ecireuit with the air outlset
pize 124, The safety valve 132 is placed on the air dut-
12t pipe 124 for the purpoese of comtroliipp the presgsure

of the air supplied to ihe eneire. By setting the safely

vaive at forty-five pounds from zerc, oF four atmogpheres

it is evidest that any air above thal pressure will be

vermitted to escape into the atrosphere throurh the safe-

" Ay velve, apd as the safety valve may be set at any pume

24 ter o1 bounds desired ii‘is obvious that any initial pres-

25 sure may be maintained in the engine, The alr pump not

26 only supplies tie initial pressure but it supplies any

2

leakare of 2ir thai may leak out of the engine around the
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piston rods and flance joints,

The duly

%

of the povernor and governor valve iz io

squalize tLe Jifferenliszl pressures inp the encine, &

i

ar the differential press

%

res ars the rowsyr producing
factors of the engine, therefore, in regulating 41+ dif-
ferenct of ihe differential peessures, the power, and

sonsequantly the speed, of the engine may be rerulsted,

This resulation of tha » =plished az follows:

The governor bedng of the erdinary eentirifuesl style, =g
beiny conpected with the povernor valve, of a recivrooat.

ins 4o Ly means of the lever of ihe fir$t class, any

ipeed of the enrine would ralse the governer
balls, thereby depressing the spirdle of the povernor o
raising the stem of the governor valve, tuerehy opsning
the governor valve, whic comtrols the opening betusen
the two reverser sides of the enpine - that is io say,
Leloeen veverser sides 8 and 8% - and as the size of {hs
opening betweer itle two reversser sides of the engips iz
eopntrolled by the meiioen of the governer in epenirg and
eloging the governor valve the difference 6f the differa
ential pressurss is consequenily controlled, and thersd
fore ths power and and speed of the mnrins are repulsted,
It has been determined by us after many years of
eostly, sciertific and practical experimenting that the
following special econstruciiorn and arrangement are of
vital importance:s The cold ciarmber should be directly

gomnected with the top of a workine cylinder and the hot
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chambey ghenld B9 divectly conbeoted wilh the bobbom of

aoworking eyiindery the regenerator should tecupy the

faraneTalor Space batweon the repenerator oylindak, fe.
werger heater, ood displscer oylinder, and should oxtend

from the conler to a point &t or pear tie botlom of the

henter; the regaceorator should be covmposed of

wive eloth Bnd locvated 48 the ver

ensralop gpace, ag
stated; the cooler should have s cast annular tuls and
wnter space; the ooolsr should beprovided with 8 conley
cover, as reprasented and deseribed which should be pro-

vided wilh

. eoppeoting pipe to o Workins eyiinder; the
cooler should have a cast anmilar tube and vialer space,
through which should pass the cooling tubesy the cooler
gshould have cast thercon a displager oylindsr veriiong

the digplacer eylirder should be securely  {asiensd is

the dismlzesr eylinder poriien of the egolery the vorones
ator should be comppsad of wire eloth and should be wounl
onto the displacer cylipder portion and displacer eyline
der should Le held ip position vertieally between rows of
reganerator pins.

Whnt we claim as pur inveriion, and desire lo secure
by letiers paient, is:-
1.An air snpine in which the temperature of tle same pass
of air is alterrately raised and lowered, having a rever-
gar Qra§i§@d with 2 hot and cold chamber, each of which
e diresetly connetied with a workins eylinder, subsilane

tinily 28 and for the g aet furib.
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chambey ghenld B9 divectly conbeoted wilh the bobbom of

aoworking eyiindery the regenerator should tecupy the

faraneTalor Space batweon the repenerator oylindak, fe.
werger heater, ood displscer oylinder, and should oxtend

from the conler to a point &t or pear tie botlom of the

henter; the regaceorator should be covmposed of

wive eloth Bnd locvated 48 the ver

ensralop gpace, ag
stated; the cooler should have s cast annular tuls and
wnter space; the ooolsr should beprovided with 8 conley
cover, as reprasented and deseribed which should be pro-

vided wilh

. eoppeoting pipe to o Workins eyiinder; the
cooler should have a cast anmilar tube and vialer space,
through which should pass the cooling tubesy the cooler
gshould have cast thercon a displager oylindsr veriiong

the digplacer eylirder should be securely  {asiensd is

the dismlzesr eylinder poriien of the egolery the vorones
ator should be comppsad of wire eloth and should be wounl
onto the displacer cylipder portion and displacer eyline
der should Le held ip position vertieally between rows of
reganerator pins.

Whnt we claim as pur inveriion, and desire lo secure
by letiers paient, is:-
1.An air snpine in which the temperature of tle same pass
of air is alterrately raised and lowered, having a rever-
gar Qra§i§@d with 2 hot and cold chamber, each of which
e diresetly connetied with a workins eylinder, subsilane

tinily 28 and for the g aet furib.
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108, fuous ady eneire dn whith the in

rature of Yhe name

2 pags of aly is alterfiately raised and lowered, the wever.

3 ser sife, ns 8, provided with the recererator space

4 formed between the recemeraior eylinder, reverser heater,

or, within which iz placed ihe res

& any digplacer cyll
6 gonerator, in combinaiion with the tubular cooler aving
7 the eoslins tubes an’ provided with the cooler cover,

8 substantially =3 described.

9 5. In on ot ereine in which the temperature of ihe 5ok

10 mass of air i alterrately raised snd lowered, having the

11 reverser side, as 8, the combination, wil: the tubular
12 cooler havin~ the ecooling t bes and provided with the

13 e¢soler covaer, 0! lhe rTegéparalor saigggé of wive eloth
14 and pleced wilkin an annularly conztrucied srace at or

15 near the inner surfaece of the outer shell eof ihe heater,

16 substantially as and for the yurpose set forth.

&

17 4. In an air enping, the combinatien, with reverser heotep

18 provided wiih an anmular regereralor space at or near

19 the inner surface of ti» outer shelly of thn cooler pro-

3

20 vidad with tre atmalar tube a4 waley gpace, nadirg the

21 eonlins tubes

crovided with ihe cooler cover, sub-

98 B, Ir an air enpine, ile combiraiion of lie rewersey
24 heater, 2 wirs cloth regererator, tle tubular gosler, and

95 cooler gover provided with tre connecting pipe by means

26 of which ths cold cer 13 dirsetly confected witii a

27 workin: cylinder, substantially as amd 107 the parpose
28

set forih,

e k. & i
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2 heater, of 4ne Cooler provided with the &nnular tube ang

S water Bpmo® apd conlep COVEr and haviog the cooling fubes

er Wilhin widch the disslacer piston

eribed,

4
% 5 reciprocates, substantially as qo
i 6 ine havieg a revepsey Bide wg’s, the
7

tulnlsr poslep havine - evoling tuiee ape provided with

8 the gealerp cever, within whieh conldr Lin digs

wer pige

9 ton reeiprocates, provigeg with the displacer oylirdey

10 poriion s

T pision, substartially

“Egorited,

13 B. In an air spcipe tavine o reverger side, as 8, the tu.

. 4 wlar cooler having the cooldng tules
#
. 15 1he pnntee T,

" eylinder por.
17 tien, iy combinstion with displacer eglinder {adapted {6

18 rective within it the digylacerp rizton) fastened to gaid

19 displacer eylindss portion, substantisliy a-

for th

oEe geot forih,

8 revergery sise, ag 8, tie

with the ceoler Wavineg the eoo 1

PROvidodwith the displrcer o) liod p and cooley cever, of
’ composed of wire cloth

the repeneral op wound on said dispiacop fylind&rAAsab-

stentially a gzeribed,
0. In 2n 2ir erpire bavire a reversery glde, 2z 8 the

eoalRY provid ad with dimpliscerp eylind ¥, whic: 1= provid.




i
i

18

1B vtk a gseriss ol

anarator pin

9 powbination with the regeney et or comyp

% ap’ wound on said displseer oy 117 - and betwsen teid

dor pins, suvsiantially 28 aemoribad.

e temperature of the zame

yed , having the
7 reyorsers, each of which is provided with & Lot oand oold

8 ¢ .amier when 2agh of anid ciapbers is dipecily pavinsotad

subsiantiszlly as deuld

10 12, In ap adr enpine in which ithe temperalure of the gan

11 pass of air is alterpately raised and lowarsd, Lhe o0

iwo Teverser two double working

13 oy linders with 2 regenerator oo ~ad pf wire clotl arid

14 e¢ylinders beins Jipectly econnected Ly meahs of conneetite

nown, subsiarn tially a8 df

16 15. I an air engire

and lowered, having @

ey, each of

o
&
"
&

provided will & 2ob

ic airectly eomrected will a < Lie acting working

it

ler, in copbipation wilh & I¥

crator, substartiale

of sir is asitsinately relsed and loWered, having &

24 vevorsey provid neralor eylinder, &

25 wire clelh Tepent

e

26 gooling lubes

2




1 having etreickt or nearly straipit sides and extending

potiom i thi lioater, sc tiat the

o fpen Lne ogholer o U

wve g uo YEiboasd & froe g b

phers, subsiartizlly 8s deéscribed.






