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UNITED STATEs PATENT OFFICE. 

JOSEPH EDWARDS OF NEW YORK?N.Y. 

CENTRI FUGAL PUM P. 

SPECIFICATION forming part of Letters Patent No.619,736, dated February21?1899. 
Applicationfled Apri114,1898 Serial No 677,528 (Nomodel) 

To aZZ tohon it mal/concern? 
BeitknownthatI?JOSEPHEDWARDS,aciti 

Zen of the United States, residingin the bor 
oughof Brooklyn?inthecityandStateofNew 
York have invented a new and uSeful Im 
provement in Centrifugal Pumps of which 
the following is a specification. - 
Myinvention relatestoanimprovementin 

thatClassofcentrifugalpumpswhichare em 
ployed for dredging and wrecking purposes 
and for lifting with water rough coarse, 
and heavymaterials assand gravel cobble 
Stones Coal and often pieces ofiron as can 
non-balls fragments of anchors and anchor 
ChainS, &C Therefore the two most indis 
pensable features in pumps for this purpose 
are the strongest possible Suctionto lift such 
heavy materials and the greatest possible 
Clearance to paSS the larger and more resist 
ant pieces thereofwithout liability of break 
ing the pump My experience with such 
pumpS eSpecially in my work on the im 
provement of New York harbor where I ex 
Cavated upward offive millions oubio yards 
of Such materials Ifind that the swifter the 
Current of water conveyingsuchorude mate 
rials throughthesuction pipesand pumpthe 
less liabilitythereistotheinjuryand break 
ing of the pump owing to the concentric ac 
tion of the current which causes the heavy 
materials to pass through the suction pipes 
and pump without coming in contact with 
the Surfaces thereof except when the pieces 
are extra large and heavy when they are 
liabletobreaktheendsofthewingsorblades. 
To limit as faras possible the damage to the 
pump from this cause I provide removable 
tipSto the blades?that is Such as would be 
knocked offbyresistant objects?asshownin 
Figures4and5of Patent No.427,060,granted 
to me and J.R.F. Kelly May6?1890. 
Theobjectsofmyimprovementassetforth 

in this Specification are to increase the force 
of Suction and provide a clearance for large 
piecesto pass through such pumps without 
liability ofanyinjurytothe Same These ob 
jectSIattain bythe mechanismillustratedin 
the accompanying drawings in which? 
Fig 1 is an end view showing the blades 

Of the pumps and the relation of these tothe 
Gylinder or shell of the pump as wellasto 
the discharge-pipe; Fig.2 avertical section 

- throughthe center of Fig?1onthelinega; 
Fig?3, an end view showing a diferent rela 
tion or position of the discharge-pipe to the 
shelland blades ofthepumpthanthat Shown 
in Fig 1: Fig.4 also an end view Showing 
stilladiferent relation orposition ofthe dis 
charge-pipetotheshelland blades from that 
shownin either Figs.1 or3; Fig 5 a down 
ward view of a couple of the blades of the 
pump as Seen On the line / / of Fig 1 and 
Fig.6 a view of the end of one of the blades 
and the throat of the shell at their point of 
juncture. 

Similarlettersand numeralsof designation 
refer to similar parts throughout the several 
views. 
?11 is the shell of the pump?whichis cylin 

dricalinform; 2,the discharge-pipe;3 Fig. 
2?the inlet of the pump. AS Shown in the 
drawings the depth or length of-the shellis 
equalto the width of the blades orwings 55 
and the diameter of the discharge. 
4 is the shaft to whichis keyed the hub 7 

of the wings and by which they (the wings) 
are propelled. 

6 is what I will term the “throat" Of the 
pump. 
Before further describing the parts of my 

device embracing my improvement and to 
make clear what I claim?I will first allude 
to the difference in the form of the Shells as 
represented by Figs 1?3, and 4. 

In Fig.4the outeredgeggofthedischarge 
pipe is tangent to the circle of the shell in 
which formorcombination between the Shell 
and discharge-pipethepumphasthegreatest 
possible power of Suction as the ends ofthe 
wings sweep close to the innersurface ofthe 
shell nearlyorquite the entire circumference 
thereof (from a around to c.) Therefore in 
respect to power of Suction this is the best 
form of shell; butasto freedom of discharge 
of coarse and resistant pieces as stones, 
lumps ofiron, &c.?this is the worst form of 
the Shell as Such objectscatchin betweenthe 
throat 6and the ends of the blades and Gause 
breakage and great Wear of these partS. 
Referringto Fig.3,it willbe seen that the 

innersideee ofthe discharge-pipeistangent 
to the circle of the shell in which form or 
Combination betweenthe Shelland discharge 
pipe the pump has the freest delivery for 
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coarse material but the feeblest Suction 
power for the reason that the sweep of the 
blades near to the inner Surface of the Shell 
ocours only half-way around the circumfer 
ence of the shell only from a around to e, 
and from c to a they recede more and more, 
as indicated by the dotted line o d e until 
they reach again the throat of the shell at 
the point a which greatly weakens the force 
of Suotion. 
By now referring to Fig.1 it will be seen 

that the Center of the discharge (represented 
bytheline.ff) standstangent tothe circle of 
the Shell of the pump?which is a Compromise 
between the forms shown by Figs.3 and4. 
This form yields satisfactory suction-power, 
but it does not Satisfactorily discharge the 
coarser pieces of material which the pumpin 
this form is capable of raising? 
With the foregoing explanations relating 

to the relative position of the shell and dis 
charge and the respective advantages at 
tained bythese different relative positions of 
these parts I can now make clear the nature 
and Special object of my improvement. 
Instead of making detachable tips to the 

wings of the pumps as shown in Patent No. 
427,060 above referred to Imakethe ends 
of the wings 55 in a peculiar form and also 
givethe throat6ofthe shella corresponding 
form?which prevents the larger pieces of the 
pumpedmaterials frombeingCaught between 
the ends of wings and the throat ofthe shell. 
Referring to Figs. 2 5 and 6?it will be 

seen that 8 represents the halfof anovalseo 
tion out out of the ends of the blades and9 
the half of a corresponding oval section Cut 
out of the throat 6 of the shell The major 
diameterofthe oval Sections removedisabout 
two-thirds of the width of the blades?thus 
leaving the outer portions1010 of the blades 
55 to extend to near theinner Surface of the 
shelland the outerportions1111 ofthe throat 
6 of the shell to extend to near the sweep of 
the extended portions 1010 of the wings, So 
that at the point where the ends of the wings 
pass the throat of the Shell as shown in Fig. 
6?there will be a Complete oval opening be 
tween them?that is?betweenthe ends of the 
wings and the throat of the shell Now as 
the Current of water which Carries the Coarse 
materials is powerfully concentrio in its ae 
tion and CarrieSthe Coarse materials Centrally 

through the suction pipes and pump the 
coarser pieces instead of being Caught be 
tweenthe ends ofthe wings and throat of the 
shell will pass through the oval opening 
formed between the ends of the wings and 
the throat of the Shell. 
Ido not limit myself to any particularee 

centricity of the oval as theopeningbetween 
the ends of the wings and throat of the shell 
Can be varied from the form of a Cirole to 
an oval as shown Neither do I limit my 
self to a.concave semicircular.or a eonCaye 
Semioval form of the ends of the Wings in 
combination with a similarly-formed throat 
ofthe shell, astheadvantages ofmyimprove 
ment can be partially attained by forming 
theends of the wingsasspecifiedwithoutgiv 
ing a similar form to the throat of the shell; 
and also by giving the throat of the Shellthe 
form speoified without giving a similar form 
to the ends of the wings though it is by far 
preferable togive both the wings and throat 
the form Set forth. 
Having pointed outthe construction of my 

device and explained its operation and ad 
vantages what Iclaimasnewanduseful and 
desire to Secure by Letters Patent is? 

1. Incentrifugal dredging and wrecking 
pumps, wings 55 having the Central portion 
of the outerendsthereofintheform of a con 
Cave Semioval8 substantiallyaSand forthe 
purposes Set forth. 
2. In centrifugal dredging and wrecking 

pumps a Circular Shell having the Central 
portion of the throat 6thereofinthe form of 
a concave semioval 9, Substantially as and 
for the purpose described. 

3. In Centrifugal dredging and wrecking 
pumps, wings 55 having the Gentral portion 
of the outer ends thereOf in the form of a Con 
Cave Semioval 8, in Combination with a cir 
cular shell having the central portion of the 
throat 6thereOfinthe form ofa ConCave Semi 
oval9 whereby at the point of juncture of 
the end of the blades and the throat of the 
shell there is formed between the blades and 
the throat an oval opening substantially in 
the manner and for the purpose Set forth. 

JOSEPII EDWARDS. 
Witnesses: 

CHARLES H. EDWARDS? 
MAYBURY W. BIRCH. 
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