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fe. OOOOO. potention of Lottar Patoat. rateated ov. 8, 1900, 
Agladen fled April 1, 100 feudal fell. 

soon it prey ener: 
so it known hit I, toy A. RRYE of 

Woront in the county of Worcester ind 
State of inct have invented cer. 

s Sea. uid Compension, 
of whichth following is iii. 
AR onbodiment of gy invention is hows in the hocompanying dwings which 

18 Figural ripriyang lostudinal action 
of a s contrifugal comprevor con 
rtracted to my investige Fig. 4 
press a eyation looking frn 

thright in Fig. 1. Fig. Streprent ade 
is tail plan view of thearing included in 

the automatic control-device.F. repre 
at a ?ection on line 3-3 of Fig. 1, E. 4 reprents a fragment plan view, 
rerent a section on line - of Fig.1. 

to Figits and represent isit vir illu?trating the artitt of the cave 
tional y of fini-blower equipped require. with I repent R detai ion showing n. as it showing 
The man reference characters indicate the 

run part in all the figures... " 
The primary object of my invention is to provide n, improved appiratus for coin 

cones very ineficient and watgful of power 
it t to peed it the de 

velopato prisures, such as are re 
guirid in ESA and for which it is at present ciutomary to employ cylinder 
and pigton compresaori Among the causes 
of it ineficiency are, the continuous inter 
ference.with this natural circular, whirl of the air in the far, occasioned by the irregu Jnr, contor of the within the raising and by the ercentricity of this pace with 
expert to the fan-shaft, the high frietional 
lirex entirel lly the relatively-large sur 
face exposed to the fluid flow at high veloci. 
tle in proportion to a given site of effective 
whirl, the restriction of the effective whirl 
to a diameter only lightly larger thin that 
of the fan circinferenci, the lagging of 
the fluid portiorak outside of the effectivo 
whirl to a relocity ninterially flower thian 
tint of lie fall with resultiplinairished 
intrifugal trilracy aid interisl friction of 
the fluid, the Frge frictional and eddy lone 
orrosioned when the output of the fan in 
nnything enthan that for which its ?piral 
clearance is designed, etc. 
For a hetter inderstanding inflve last 

mentioned nind other objections to the ordi 
nary fan-blower, reference may he had to 

rf 

30 pring fluid, ch as if and ther gpie, Fig. 7. in which 10 in the lowercaring, 11 
in the centrifugal PE, by the contint- its tangential outlet, and 12 the fan or ruli ous application o 
prequire than, can be nomieally attained lay t 
of fan-blower. 

racticably or eco 
rai?ing ty a 5 prevailing types 

power, to such higher rer centrically motted within cnsing 10. 
At full-load or when there is, is anximum out-take through the pipe 11, the whirl cre 
ated by the fath my be annumed to take the It is well known that the ordinary reta- form of the dotted-line circle 1 of entri" trifugal fan-blower consist of citing how 

ingh oxial inlet for the air arthergitt to 
te Sir artl a tinpent in little irrectivir n rotary livial within flhi. 
eading by the action of bladel fan orth er phointed eventrically within traig. 
The eccentricity of the runner within the racing if necentitated by the fact that the air 
is taken out allially at only mine point on the 
circumference of the easing and hence the 
learance-pace between the end of the 

blades and the circumferential wall of the 
easing is given a piral form in order that 
the volunts of air leaving the R. of 
the blades, which accumulate from the point 

O 

45 

St 

direction fron. mont remote in an s 
the outlet-pipe to aid outlet-pipe, may be 
roperly icommodated, such a type of overwhile titable for low pronur, be 

with the fan-shnft. Et is obviotik that littler 
its rondition, the effertive whirl avail 
tle fmr.gritrifugal netion it 'Isially 

ir fiftiete" is the diffiti" of lie 
ning 10, from which the 'ertain of the 
inst above mentionel aris. At nil-lind or when there is no out-take through pix l. 
the whirl created by the fan tends to taken position concentric with the fan-eating 19, 
is represented by the dotted-line circle 14. 
Since the latter circle is eccentric to the fit. 
shaft, large frictional andedly lines will 
be occasioned by the fact thint the blades of 
the fan must plow, through the neutral, pr entral portion of the whirl and nucly edly 
disturbance, of the nature indicated by the 
arrows, also takes place at the entrance to 
the pipe 1. At any tag between in?lo 
andfill-load, the difficulties mentioned will 



be prgent in proportionate degree. Conse 
y the type of far in quention nea 

arily waternuch of its power which 
night go into the "E. of the ni' r pig. At coup ratively in pretiris Kurh a 
thome for which fan-bore are now en 
ployed, thin proportional lar of York, is lot 
spicially naticable, but holl it lie at 

10 tinpted to use his type of fail-blower) attain comprior premier 'onpable 
with those attained by cylinder-and-piston 
Compressors the p on of work ap 

a heat in the fluid would prohibit 
15 economical PE of th device quation, more epocially as in, going to 

retire and h of fluid acts as againtive expanding in 
fluence eounteract rentrifugal run. 

80 privantaneo fan, The defect of the piralskarance folia 
low it. Fig. are not renucliully litut in the findir unreintrifyiiie 
ning as seen in Fig...for whilst 

load or ot-take the whirl is concentrir with 
the fan, as indicated by dotted-line circle 
15, giving rise, let it be said, to only the 
eddis produced at the entrance of the pipe 
1. yet at full-load, the tendery of the whirl is to take an eccentric position repre 
lated by dotted circle 16, in order to allow its rai path to the pipeli and under such Gill the R 12 plows acres the 
Central or neutral partinof the whirl and up great interial friction and eddies in 

prent investion seeks to Yaidad minine the objections above mentioned by g improvements in a centrifugal 
an or Conprinorin whose construction the whirl created by the rotting fan or runner in divored fruit the outlet-rking portions 
of the air upon which entrifugal fore has 

g inded E. this low pig larger effective whirl in proportion to 
he diameter of the runner, Fairfiices in proportion to the circumfertile and yol in of the effective whirl, and avoiding 
the large amount of wine, work due to the 
cration, of eddi and interial friction within the body of fluid incident to the con Yentional type of centrifugal fan-blower Anng henportant results thus obtained is is the feasibility of conducting a multi 
age compression by a suitable conbinn 
ion of units eontricted according to my 
invention a more fully hereinafter de acribed, which combination constitutes 

80 part of my invention. Refering to the drawing, indients 
sectional cong, the first section of whicla 
has axial inlit 1R to oppression clan. 
ber 19 SES a bladel rota to 

fail or 
SS runner 90 attach a haft 3i, which may 

S 

40 

is live, but Kyi.in.g. iurvud knife 

M 

80,005 

le rotated by guitable means. The outlet 
front this limber in by way of a lot is a rinding through it the circumference of 
the failins' silic living a total cruit trinal ore frt tre, preferably hott 70 
tle Kitri' its will it rare fire the cut. 
take pipe if a 'bavitational fail-bluwer of 
the tinie 'aptity. "The runner to rotten with profilerillaritarace or corridor. 
rate leween its irrunference and the 76 iter wall of the clipber 19 in order to ive a large effective whirl relatively to the 
lituter of the runner and to allow for wil 
justment of the whirl in accordance with variable load. Ridinly beyond the outlet. 80. 
slot 2, the fluid reaches chamber 23 through, which it flows centripetally to the 
axial inlet 18 to the next fairchamber 19' ('siting for currier 20' fixed to the 
lift , 'the iln't lar a lotentitlet SB 
is a taller i' winnii ( , fri 
wlette ?litleilerslie lairl fairlin kers', and H.H atri nr pit any lu. 
sil to "rry tie thinlker of xing, three stage, being herein lown initely as repre: DO 
Netitive if the tilti-stage icle contained 
in my invention. Oie wall if the fan-clhalber 10 is con 
stitutedly a link 24 whese hub is threaded 

2 tui () exterior of tie if the ear 
ings for the shaft il, a suitable stufting 
lik 27 being provided to prevent back-flow 
along the tirects frin a higher-pressure 
shatiber into lower pressure chamber. On the rill of the disk 2. Rre formed genr 
teeth 28 reshing witi the teeth of a pinion 29 rusted through level-gearing by a shaft 
0 which extend to the outside (f the cas 
ing. Iy this mans, the link 2 innye re tated aid therly re adjusted Axially to 
vary the width of tidot 22 for different violiilius of output. "I'le interior of chau iker 23 is dividely railial fins or partitions 
3 into a series, if conduits torportions of 
the giral (x|Ichi or 'littler 53, the pur pse being is prevelt, Iolation, and sink 

tent centrifical action uf the fluid in 
N 23 whirl would tend to oppose 

that a? late flui in clianitber 19. The fins 
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elged lates 32 clesigned tu deflect the ra 
dial-aligential currents of air from the cas 
iig. 19 to a radial direction of flow. The re laining sections or compartments of the 
capreorr in like mainer provided with 
aljistille disks for waying the width of 
thir (outlet-slots, and with radial fits to 
preyent, rotation of the fluid within their 
to tether. The final outlet is through 3. (Fig. 1). 'lic or pression-clan 
ei's and futs alter's hite it willine and sizit 
successively to correspond with the increibert 
denxity of the fluidlkhardluxl in the succe 
sive singes (if (Ilupression. 

Oil is curried to the bearings 26 between , 130. 

20. 



a. 

yard rurvir throns 36 to St. 
Sgt., 3 are eut in -bitings and of groove lend 

urrounding the shaft and to charabits 88 
a 9 rotating with the 

v t Action of the pad. 
oonbined with ive action of 

10 thosroove tapin the sil force the lit. tar upg through returnpipes 40 to the 
3, from whence it descends and 

ows s bearins, rt of th 
O absorb 

of if it is to cool 
he fluid as it is comprised by a suitable 
audiwatach waterior forth purpoge of conserving this hunt affeiti 
much as water, air or to be adapted to 

at agf the fan. O. Any ra chaber 1b19' 10' and ottet-chamber 3. 
' ' Rre jacketed by mon, nf chimler 

41 whole ends are divided by partition 42, 
The Art of these highers higan inlet-pipe 

as 43 for the introduction of the cooling or 
hent-centerving flyid and routlet 4 to the 
not chamber 1...from which latter led an 

pipe 45. The direction of the cooling 
fitti is indicated by arrow in Fig. 3 and 4. 

the cope afir or ther gnarontained in 
the chamber 41, much of the hent of Non 
pression would remain in the main flow 
which would be useful in employing the air 
coaproned by this apparatis for a heat 
Ben the nations of the caging 17 nr. located heatingulating packing 46 designed 

to prevent the brickword conduction of heat 
through the metal of the walls from the 
chamber of higher comprension, and heat to 
those of lower compregion and hent. 

In the operation of the apparaturthero. 
tation of the fan or runner 90 in the first 
fan-rhamber 10 creates a whirl of the finid 
taken in through inlet 18 and Ry this whirl 
takes place within a chamber of perfect re 

est 

4. 

tationii form, there is an abnence of the cl 
dies and internal frictim hereinbefore ner 
tingd, Centrifugal free acting on thr 

80 particles of fluid in the whirl force this 
fluid radially and tangentially through the 
plot 22 into the chamber 28 through which 
it flow centripetally to the inlet 18' of the next fan-chamber, the compression process 
being repeated in this chamber and so on, 
each fan imparting a Recensive increment 
of compression until finally the fluid is in R 
highly-comprered condition and attains in 
final nutlet through 8. When once 
through the lot 25th finid is unable to re 
turn and all back eddies are avoided. The 
combined influence of the oil-grooves on 
shaft 21 and the paddle so on paid shaft. 
tend to produce annstant flow of oil in the 

F direction of the higher preretires, and its 

So,00s. 

brari 
venting back finw of SEG long 

will vary the capacity or put pit of the in 

of the compreror from tririlation through pipeg as 49 and rarer. 
will the toil rviptla double functiu 
(of tricting the lift- And pro 
the shaft. 

it in to be noted that the con?tant-temper. 
at tire ('tilitics inititained in ti Mviral 
tleportietat if a 'chapter of his type 
nine in Ilarked contrant to the tridency to 
ward temperature ripe which is observed in 
pi?ton coipreop, in which the currelative opprecipiis taking in the name cyl. 
inder make the walk steadily lotter and 
hotter and reder artificial cooling then 
an eventirquisite in order to levent in 
pairment of the part. This increase of ten 
erature is particularly noticeable at the higher praire, My proved cetatrifugal 
compreor in lot stilbject to born in 
relief teaperture characteristic of eyline as st roprietion to high restrix 
titlin the titler lipid the type if apparitis 

involved in able to xtantli ichigher 
terpretire without injury 
liFig. 8 is thvin it is clification wherein 90 

the irrinferential or triix'ilaniilient citfit 
frth fan-flatter 1) insted if being in 
the firl of it slot is rulxxiiel it a cirtin 
ferentin heries of hole, 54. These for it, 
titlet stilatitially the state in frt ns 
the pilot, although the klot in preferred AM 
being more easy to adjust, 

In Fig.1 continuintion of the compresel 
air pipe 38 is shown an extended on a knaller Male to a notpril, representing a device 
which may be driven hythe roti pressed it. 
IFig.2 aid illustrate neutis for nato 

imatically controlling the width of sutlet. 
slot and the width of whirl for the first 
roapriking-unit, which meat night alsilk: 
applied to one r. more of the other units. 
If the width or thickness of whirt be variel, 
this will irrelse the quantity of fail stab 
jected to cert riftial action act accordingly 

70 
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chine without vying the reintif the 
delivered fluid. One of the title of the fan casing can be tavel vary the will of 
the whirl, nil the will if the outlet-slast 
should also be was ried to correspond with 
the different output, the variatiot prefer. 
ally being proportional. Splind to the 
shift Fthe first rainprehir-nit is in all 
ille clutch-neuller, 52, atlapel to enging" 
either one of the clutchmeisbers on a pnir 20 
of bevel-gears 53 - wherewith engiges in 
third revel-gear ii which is continuously 
driven throith hlift it, gears 57 (58, shaft 
10 and gears (10 Al from the shaft 21. Ac 
trirling in whether the clutch-sleeve 51 en- 126 
grapes the or the lower hevel-gear, the 
shaft 30 will the rotated in onic direction ni" 
tle other, therly either increnning or le. 
creasing the width of slot 22. The islanft 
:() is citin(xtel will it is rule hifi : by 130 

118 
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Eis 64 and is connected E. gar. liladel runner for creating a whirl of fluid with thirovable side to of the filterein, and pegs for varying the width 
inber 10 which scray on thral G. of the part of aid chamber occipied by the by this gains the width of the whiri is raining. 

8 varied and the width of the la vried pro- ...,n (untrifugal fluid comprepoor, the 
portinately or is any other desired ratidal'. . . Initiation frn previan-climber hav 
ording to the arrangement of the Reiring ; g in ciriinanslit intet alladril.ner hioi hown inter operti frienting "Whirlf did withiid 

presuru control A ever of is onced iller, Tiens for varying the width of 
10 with a pindle 09 free hithyn fly- : kidotitlet, alians for varying the width ball t 70 and a pre?sure-diphragin, if the part of said chamber ied by th latter receives t a : A. chanDer (ccupied by the 

branch-pipe 72 from the deliyory:pipe 33 G.In centrifugal fluid compressor, the 
and the governor receives notion by shaft limination of n impression chamber hav 

front r ropelled by the corn- ; in inlet. It littinent for creating 
pressed fluid by the compressing whirl of flail within Raid chamber, ind 
Ea s drop froii SES for varying the i end of the driyet apparatus, width of said claimler. 
the g of the machine will beautomat. 7. In a centrifugal fluid compressor, the 

20 icall rised ind vice versa. Should the : combination of a compression chamber hav of the driven Rpgratyvy frn in inle attental for creating 
a increas ordereof load, the capacity whirl of fluid within said chamber, ind of the oapranor will beautomatically pri pure contrilled means for varying the red to correspond with the increa?ed pr: widtl of said clanber. deereased demand. Obviously, either the 8. In a centrifugal fluid compressor, the preyre or speed-control could be used sep-combination of ackinpression-chamber hav 
irately, ing uninlet and a circulabient outlet, 

cin:- . mens, for creating a whirl of fluid within 1. In centrifugal fluid compressor, the said chamber and speed-controlled means 30 combination of a capression chamber hay for varying the yidthfrid outlet. ingrelatively-nroyable walls between, which 8, in is centrifugal fluid compressor, the 
is formed a putlet-slot one of said walls combination of a compression-chamber hiv being,thrended, a complemental stationary ling an inlet and a circumabient outlet, 
thanded member, gering for rotating the Intern for creating a whirl of fluid within 35 adjustable wall todjust the width of said said chaniberalid pressure-controlled means 
slot, an inlet to said chamber, and means to for varying tie width of said outlet. produce a whirlf fluid within the chamber. 10. In a centrifugal fluid compressor, the 2.In a centrifugal fluid compressor, the combination of a compression-chamber hav 
gombination of a congressipn-chmber hay- ing an inlet, a circuniambient onlet, ind, 

40 igwalls between which is formed an outlet side will movable to vary the width of said 
allot one of paid walls being formed with isle means for vnrying the width of intern headin externally-threatlel aid outlet Anil spel-coitriidnechinian 
regist; E. threatl, St. R sail invable wall and Knid A. e the adjustable wi for vary- outlet-varying neans, 

45 ing the width of the outlet-slot, shaft 1. In a centrifugal fluid compressor, the 
mounted in said bearing, and hlided run-conibination of a compression-chanber hav 
ner on said shaft within the chamber. ing an inlet, a circillaia Inbient outlet, and 
SIncentrifugal fluid compressor, the side wall movable to vary the width of said combination of a coppression-chamber hav- chaniher, nears for varying the width of 

60 ing walls between which is formed an outlet said Qutlet, and pressure-contrilled mechan 
E. of paid A. List I st: Mail novable wall and s a compleineiata thrended (iiir, a nint-V's Vigg II'lins. 

arti?inglxx fluid-flow along the in testinicity whereof I have affixed ray 
threads an eduction conduit inclosing said signattire, in ir's' it'" (of two witnesses. 

60 ?tuffing-box, an inlet to sail chamber, and N RW it hit. s1 DNEY A. REEVIE, 
chamber. Witnesses; 

4. In a centrifugal fluid compressor, the R. M. Pick N, combination of a compression-chamber, a A, (, Rarician. 
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