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UNITED STATES PATENT OFFICE? 
CHARLES WILLIAM SIEMENS,OF WESTMINSTER,ENGLAND. 

IMPRovEMENTIN PNEUMATic-DisPATcHAPPARATus. 

Specifeationformingpart of Letters Patent No. ?4?,294,dated July29,1873;appication fled 
- December26,1871. 

To al 10h0m i m09 00h66rn: 
Be it known that I,CHARLE8 WILLIAM 

STEMEN8,of Westminster,county of Middle 
sex,England, have invented an Improyed 
Meth0d of and Apparatus for,Conveying 
Dispatches and other Light ObjectS thtOugh 
Tubes,partly applicable for Other purpOSes; 
and do hereby declare that the folloWing de 
scription,takenin Connection with the acc0m 
panyingdrawingshereinafterreferredto,forms 
a full and exact specification of the Same, 
wherein I have Set forth the nature and Drin 
ciples of my Saidimprovement,by Which my 
invention may be distinguished from 0thers 
of a Similar ClaSS,together With Such Darts a8 
?Claitn and desire to SeCure by LetterS Pat 
ent?that istO Say: - 
Pneumatio tubes,as heretofore employed 

for eonveying Carriers COntaining light Ob 
jects,have been constructedas closed cireuits, 
through which the air has been made to cir 
culate Continuously by means of a pump Or 
fau,though in such Cirguits it has been pro 
posed to employ the ordinary form of steam 
jet for the Same purpose. Now,according to 
my present invention,instead of forming the 
pneunatio tube as a closed circuit,Iallowthe 
air to enter freely at the One eud Of an Open 
loop,where the Carriers areintroduced,and I 
connect the other end(being situated at the 
same Station)to an exhausting apparatus of 
the Construction hereinafter deScribed,Where 
in a jet or jets of steam or other elastic fluid, 
under preSSureis Caused toinduCe a Current of 
airfrom the pneumatie fube through the ap 
pagatus,thereby producing the requisite Cur 
rent ofairthroughthetubefor propelling the 
carriers; or,in place of forming a loop with 
only one end Station,as deSCribed,the loop, 
may be divided into two Separate lengths, 
with two end Stations,Such exhaustingappa 
ratus being applied to the one length at the 
one end Station,and another to the other 
1ength at the other end Station,while one or 
more intermediate Stations may be arranged 
9n each length betweenthe eud statiQns,At 
intermediateandend StationsISeverthepneu 
matio tube,making the tWO endsterminate a 
certain distance apart in parallelface-plates 
held firmly by distance pieces orbolts Capable 
0f adjustment. In the Space betWeen these 

faces a r00kingframe,C0ntainingtwoor more 
lengthS Of Straight pipe,is S0 adjustedast0 
briug One Ot Other ofthesepipesin alinewith 
the tWO Separatedends0fthepneumatigmain 
tube,SO aS tO form the Continuation from the 
One end to the other;and Supposing thata 
Carrier haS previously been placed into the 
mOVable length of pipe SO inserted,it willin 
8tantly be Caught up bythe eurrent passing 
through the maintube and be deliveredat an 
Other reCeiving Station,If itisintended to 
receivea Carriageatanyintermediate station, 
9rat the terminal station,the rooking-trame 
is moved so asto bring a length of pipein a 
line With the nain tube,the of end ofwhich 
pipe is partially closed,80astoretardthe mo 
tion Ofthe CarrierOnpaSSingintothe movable 
pipeand to bringit to a dead stop withinthe 
Same. By meaus ofa Side motion oftherock 
ingfrane_the length of pipe containingthe 
Carrieris brought out of line with the main 
tube and the garrier is removed fromit by 
pushinga boltthroughthe orificeinthe closed 
eudthere0finthe direction ofitsaxis,Aby 
paSS is provided to maintain the flow of air 
thro*gh the_nain tube while these changes 
are being efected. Leakage of air between 
the Surfaces Of the face-plates and the end 
Surfaces.of the movable pipes is prevented 
or greatly diminished by means of circular 
groQVes forgedin themeeting-surfaces which 
produce eddies in the passing streamlets of 
air,Wherelytheir progress isgreatly retard 
ed andrendered practicaly ofnoaccount,and 
a free motion of the rocking-frame without 
friction betWeen the face-plates isthusren 
dered admissible. The before-mentioned ex 
haust apparatus for producingthe ourrent of 
air through the pneumatio tubesis of pecul 
iar COnstrugtion,and,in combination With a 
pneumatic-dispatch tube, constitutes part of 
my present inYention,8nd whichisarranged 
and Operates in_the following manner: Tdi 
rect a Current0fhigh-preSSure Steam orother 
elastie fuid under gompression through an 
annular Orifice Or Orifices openinginto a con 
Verging passage,and Concentricallywithsuch 
aunular Orifice Cr orifices I arrange one or 
moreother annular or other orifices,through 
Which a Stream Or Streams of air proceeding 
from the tubesto be exhausted,andinduced 
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by the steamjet Orjet8,is or are madetopaSS 
So as to impinge upon the Steam jet Or jetS. 
The air,while comminglingwith the Steam,is 
impelled therebythroughthe Said converging 
paSSage into a tube of gradually-inCreaSing 
Sectional area,in which the combined Stream 
will move forward with a gradualy-deoreas 
ingvelocity; bythismeansavacuity ofpress 
ure will be produced at the junction of the 
Contracted neckor passagewith the Saidtube, 
which will have the efect ofinereasing the 
velocity ofthe combined streamsatsuehpoint 
and Consequently,also, of the induced Cur 
rents ofair entering the apparatus,The Com 
bined Stream of steam and airis discharged 
from the openend of the tube into the atmos 
phere. - 
Havingthus Stated the nature of myinven 

tion,I will now proceed more particularly to 
deSeribe the manner of performing the Same, 
for which purpose I Shall refer to the accom 
panying drawings,on which? 
Figure1 shows a diagram plan of my im 

proved arrangement ofpneumatiotubes,with 
exhausting apparatus applied thereto. Figs. 

,2,3,and4 ShOW,reSpectively,a plan,a longi 
tudinal Section,andatransverse Sectionofmy 
inproved receiving and Sending apparatus. 
Fig,5 shows a vertical Section,and Fig,6 
shows a Sectionalplan of the arrangement of 
my exhausting apparatus,which I preferto 
employ, - 
In the plan,Fig,1,A A*are the pheumatio 

tubes,through which the carriers containing 
dispatches pa8S,These tubes are in two sep 
arate lengths,the one,A,being made to com 
1nunicate at the one end station,X,with the |p 
exhausting apparatus I,while at the other 
end Station,X/,itis open for the reception of 
Carriers,acurrentbeingproducedinthetubein 
the direction of the arrow bythe exhaust ap 
paratus,The other length ofthetubeA*com 
municates,in like manner,with the exhaust 
apparatus I'at the end station X,andisopen 
at the Station X,The exhaust apparatus I I/ 
are Constructed and operate,in a manner to 
be preSently described,for the exhaustion of 
the air from the one end of the pneumatio 
tubes,So as t0,produee a Current of air 
through the Same,They are Supplied with 
Steam from the generators Y Y. At the end 
Stations XX',asalSO at intermediate Stations 
ZZ,are arranged the receiving andforward 
ing apparatus W W,of which the construc 
tionis Shown at Figs.2t04,A* A*A°isthe 
Circuit-pipe,in Which the airis made to circu 
1ateinthe diregtion ofthearrow,and ofwhich 
theportion A*is removable,being made toft 
acCurately with planed end flanges a against 
the planed surfaces ofthe framing B,towhich 
the sockets C C of the parts A*A" of the cir 
cuit-tube are Secured,The part A*is carried 
by_a rogking frame,D,turning uponthetie 
rod E oftheframing Bat bottom,whichframe 
D alSO Carries the receiving tube or chamber 
F,for receiving the gylinders,bags,or car 
riers containing the dispatches from the cir 

Cuit. Thistube is Convehiently formed,with 
its flanges.fin one piece with the flanges of 
the tube A",so as,in like manner,to fit acCu 
rately between the Surfaces of theframing B. 
This tube Fis open at the end next to the 
part A*ofthe cirouit-tube from which the dis 
patches come,and is closed at the other end, 
With the exception of Small apertures.f". 
From this arrangementit will be Seen that 

whenthe frame Dis moved over into the po 
sition indicated in dotted lines in Fig.4,SO aS 
bringthe tube A*in a line with the CirguitA* 
A",any carriers conveying dispatChes,&C., 
will pass uninterruptedly,in the direction of 
the arrow,from A*through A°to A",on their 
waytosome other Station; butwhenthefram 
ingis moved overinto the position shown in 
fullines,so asto bring the receiving-tube F 
ina linewith the cirouit,the carrierswill paSS 
from A*into the tube F,and will be retained 
there,the speed at which_the_carrier enters 
the tube beinggradualyabsorbed bythe Car 
rier being made to force out the aircontained 
beforeitinthetube,through the Small holes 
f,into thetube A" As bythis interposition 
ofthe receiving-tube in the line ofthe Cirguit 
the ciroulation of the airin thelatter would be 
impeded,thisis prevented bythe application 
of a *by-pass."G,connecting the Socket C 0f 
the tube at R/with the Socket C' of the tube 
at A*,and lateral openings C 6/are formed in 
thetubes inside the Sockets,through which, 
when the receiving-tube is in p0Sition,the 
current of air enters the by-pass at A',and 
passes again into the circuit at A",as indi 
eated bythe arrow. A throttle-Valve,H,is 
rovidedin the by-pass,having an external 

weighted lever,h,which,when the frame Dis 
moved over So asto bring the receivingtube 
intoposition,is thrown over bytappet J',Car 
ried bythe frame,80 asto open thevalve and 
allowthe airto circulate throughthe by-pass; 
but when the tube A°is moved into position, 
a Second tappet,J,throws the valve H over 
SO asto Close the by-paSS. A receptaCle COn 
taining dispatehes,&o.,having been received 
into the tube F,the frame Dis thrown over 
into the dotted position, Fig.4,thus bringing 
thecentralholef°atthe closedendofthetube 
F,.9pposite a sliding rod,K? garried in g 
guide,L,Tig,2,SO that,by Sliding this rod 
forward by means of the handle K',it enters 
the tube and pushes out the receptacle con 
tained therein. The tube F may be provided 
with a cover,f",with a glass pane in it 
for observing whether the carrier has en 
tered the tube,and to facilitate the removal 
of the Same,Should it be neceSSary,If at a 
time that a Carrier WaS received intO the Sta 
tion dispatChes had also to be transmitted 
from the Station into the CirCuit the Carrier 
containing them Was previously plaCed in the 
tube A*,So that when,by the throwing over 
oftheframe,this Was broughtin theline with 
the circuit,the Currentofair paSSing through 
thelatteratonce conveyedthereceptacles out 
of A*into A*,and thence to its destination, 
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At the end Stations a SeCOnd tube,F,is Sub 
stituted for the tube A",as all Carriers have 
there to be Caught up by the apparatus,In 
Order to prevent leakage of air from betWeen 
the Surfacesin Contact of the flanges a.f and 
ofthe framing B,Ciroular grooves areformed 
in thelatter,as Shown,S0astoproduceeddies 
in any Small Currents of air that may paSS. 
The motion oftherookingframe Disconfined 
by thetie-rods e e of the framing B,against 
Whichit rests when in the extreine p0Sitions, 

FigS.5 and 6 Show the Construction of my 
before-deSCribedimproved apparatus,Which I 
employ for exhausting the air from the pneu 
matio tubeS. M iSa Chamber With a branch 
pipe,N,C0mmunicating With the pneumatio 
tubes,0r with a receiver to be exhausted. 
Upon the top ofthischamberisfixed thetube 
I,having,first,a rapidly-COnverging portion, 
I'; Secondly,a portion,1",Which converge 
gradually up to the point a,from which point 
the tube gradualy inereases in diameter(by 
preference in a parabolio ratio)up to the up 
der open eud,Into the part I' of this tube 
projects a n0zzle,O,80 as to leave a narrow 
COnverging angular paSSage,I",betWeen the 
nOzzle and the tube. The n0Zzle Oisfixed in 
a S0cket,P,in the chamber M,and intoitis 
fitted,in a Steam-tight manner,a SeCOnd n0Z 
zle,Q,Capable of being slid up and down 
SOmewhat by means ofthe adjusting-SCrew R 
for the purpose Ofregulating the Width ofthe 
narrow annular 0rifiCe O/ betWeen the two 
nozzles,The Orifice Q' ofthe nozzle Qis ren 
dered of annularform bythe introduction of 
a tapering rod,S,Carried by the adjusting 
screw R,The inclosed Space O",between the 
two nozzles,communicates with a Suitable 
Steam-generator by means 0f the pipe T,S0 
that Steam paSSes into the Space and isSues 
thence through the narrow annular orifice O' 
into the part I°0f the tube I. By means of 
the annular paSSggeI",andtheannularorifice 
Q/ofthe n0zzle Q,airwil be exhausted from 
the pneumatic tubesint0 the Chamber M,and 
be made to impinge in the form of annular 
jetS up0n the inner and Outer SurfaceS Of the 
annular Steamjet,The air Will thus be made 
to Commingle intimately with and to aSSume 
a meanvelocitywith the Steam,andwillissue 

with the Same into the Converging portion I° 
Of the tube,On passing thence into the di 
Vergingportion I 0f the tube,the velocity of 
the combined stream of steam and air will 
gradually diminish in consequence of the in 
Creasing Sectional area,Wherebya diminution 
0f preSSure Will 0CCur at the point a,having 
the efect ofincreasing thevelocity ofthejets 
0fair and Steam atthepoint Wheretheyenter 
thepart I°0f the tube. 
In giving tO the induCing jet of Steam the 

annularform deSCribed,a Comparativelylarge 
inCreaSe Of SurfaCe 0f C0ntaCt betWeenit and 
the induced streams_ofairis obtained,where 
up0n depends therelative amount ofaircapa 
ble 0f being urged forWard,and COnSequently 
the eCOnOmical reSult of the arrangement. 
By means of the above-deSCribedimproved 

apparatus,agreatly-inCreaSed efectiveness of 
the Steamjet in inducing and propelling Cur 
rentS Ofairin pneumatio dispatCh-tubesis ob 
tained,as Compared with the arrangements of 
Steamjets which have been employed heret0 
fore forthis purpose. * 
Having thus deScribed the nature ofmyin 

Vention,and in What manner the Same isto 
be performed,what T Claim is? 

1. A pneumatiC-dispatChapparatus having, 
in C0mbinatiOn,an Open Circuit-tube for the 
transmission ofthe Carriers,one or morerook 
ing frameSfor receiving and Sending,and the 
propelling apparatus desCribed,with Concen 
trio steam and air jets O I Q' opening into 
the converging and diverging passages I*I, 
Substantially as deSCribed. Y 
2,In reCeiving and Sending apparatus for 

pneumatio tubes,the movable Sections A°and 
F,sliding in a rocking frame between face 
plates B B,and arranged to be brought alter 
natelyin linewith the pneumati6tubes A*A", 
SubstantiallyaS andforthepurposes Setforth, 
Intestim0nywhere0fIhavesigned myname 

to this Specificationinthe presence oftwo sub 
sgribingwitnessesthis 14thdayof November, 
1871? 

CHARLES WILLIAM SIEMENS. 

WitneSSes: 
CHAS. D.ABEL, 
JNO. P. M,MILLARD. 


