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UNITED STATES 
2,106,961 

PATENT OFFICE 
2,106,961 

CONDENSER SCOOP APPARATUS 
Henry F. Schmidt, Lansdowne, Pa., assignor to 
Westinghouse Electric & Manufacturing Com 
pany, East Pittsburgh, Pa., a corporation of 
Pennsylvania, 

Application October 5, 1935, Serial No. 43,668 
10 Claims. 

My invention relates to condenser scoop ap 
paratus for a ship, that is, apparatus, utilizing the 
Velocity energy of approach of sea Water relative 
to the ship for effecting circulation of sea, water 
through the condenser or other apparatus of the 
ship. Such scoop apparatus comprises conduit 
or guide Vane structure for guiding and turn 
ing the flow of water from a direction rearward 
With respect to the ship to a direction inwardly 
of the ship for use therein. 
The object of the present invention is to pro 

vide improved condenser scoop apparatus. 
Another object is to provide condenser scoop 

apparatus of reduced space requirements, re 
duced weight, and reduced cost. 
A particular object is to provide condenser 

SCOOp apparatus which does not protrude sub 
Stantially beyond the hull of the ship and which 
may be disposed entirely between adjacent frames 
of the ship, thereby eliminating the necessity of 
altering any of the ship's frames. 
A further object is to provide condenser scoop 

apparatus which is substantially flush with the 
hull of the ship, which may be disposed entirely 
between adjacent ship's frames, and which con 
Verts Velocity energy of approach of the water 
into pressure for partially or wholly effecting the 
flow of the water through the condenser or other 
apparatus. 
In my patents, Nos. 1,862,282 and 1,893,039, I 

have disclosed condenser scoop apparatus which 
converts the velocity energy of approach of the 
Water into static head or pressure for effecting 
flow of Water through the condenser. One object 
of the present invention is to improve upon the 
apparatus shown in Figs. 12 and 13 of Patent 
1,862,282, which apparatus is disposed wholly be 
tween adjacent ship's frames, by providing appa 
ratus which does not project beyond the hull of 
the ship but is substantially flush therewith. 
Another object is to improve upon the form shown 
in Fig. 19 of said patent and in Patent 1893,039, 
which apparatus is substantially flush with the 
hull of the ship, by providing apparatus which 
may be disposed entirely between adjacent ship's 

60 

frames. 
In accordance with the present invention, I 

provide an inlet conduit extending from the hull 
of the ship to the condenser, or other apparatus 
to which it may be desired to supply sea Water, 
which conduit may be disposed, in connection 
With the present invention, wholly between adja 
cent ship's frames. I provide a strainer plate 
at the outboard or inlet end of said inlet conduit, 
the Outer Side thereof being substantially flush 
With the hull of the ship. The strainer plate con 
Stitutes the Scoop of the present apparatus. It is 
formed With passages therein which open into the 
outer Side thereof in a substantially forward di 
rection, thereby providing, upon forward move 

(C. 257-26) 
ment of the ship, flow of sea water rearwardly 
into said passages and through the same into 
the Conduit. - 
The strainer plate preferably comprises a series 

of Vanes extending athwartships and curved from 
rearward to upward direction to change the di 
rection of Water flow accordingly. The vanes 
are preferably formed so that the passages there 
between diverge, thereby effecting velocity pres 
Sure conversion of the Sea Water as it passes 
therethrough. 
The static head or pressure of the sea water 

provided by Such velocity pressure conversion may 
be sufficient alone to effect the required flow of 
Sea Water through the condenser, or it may be 
used to reduce the head required to be developed 
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by the circulating Water pump, in which case 
it is referred to as an 'assistant scoop'. 
. The above and other objects are effected by 
my invention as will be apparent from the foll 
lowing description and claims taken in accord 
ance With the accompanying drawings, forming 
a part of this application, in which: - 

Fig. 1 is a vertical section taken in the fore 
and aft direction of the ship, showing the pre 
ferred embodiment of the condenser scoop appa 
ratus and the adjacent end of the condenser; 

Fig. 2 is a bottom plan view of the strainer 
plate which constitutes the scoop; 

Fig. 3 is a vertical section taken on the line 
III-III of Fig. 2; 

Fig. 4 is a vertical section taken on the line 
IV-IV of Fig. 2; 

Fig. 5 is an enlarged view showing the cross 
Section of the guide vanes in the strainer plate; 
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Fig. 6 is an elevation of the condenser scoop . . 

apparatus looking to the left as seen in Fig. 1; 
Fig. 7 is a vertical section, taken on the line 

VII-VII of Fig. 8, showing a second embodiment 
of the strainer plate; 40 

Fig. 8 is a bottom plan view of the strainer 
plate shown in Fig. 7; and, w 

Fig. 9 is a vertical section, showing a third em 
bodininent of the strainer plate. - 

Referring to the drawings in detail, I show a 
condenser at 0 having an inlet water box 
The hull or outer plating of the ship is shown at 
2, the inner plating at 3, and adjacent ship's 
frames at 4. An inlet conduit f5 for supplying 
Sea Water to the condenser comprises an outboard 
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Or inlet end section 6, an intermediate section 
connected to the section f6 by a flexible con 

nection 8, a stop valve 9, and a propeller hous 
ing 2 which is connected to the inlet water box 
i? and which houses a propeller 22. The pro 
peller 22 is driven by a turbine 23 through reduc 
tion gearing 24 and a shaft 25 extending through - 
the Water box. The gearing 24 may be mounted 
upon the inlet water box and in turn support 
the turbine 23. 60 
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The outboard end of the section 6 extends 

into an opening 26 in the outer plating 2 and is 
Substantially flush with said outer plating or hull 
of the ship. It is formed with a flange 27 bear 
ing against the inner surface of the Outer plat 
ing 2, and by which it may be secured to said 
outer plating. The conformation of the section 
6 is rectangular at the outboard end and is 

gradually transformed into a circular conforma 
tion at the connection 8. The fitting 6 may be 
inserted from the interior of the ship through an 
opening 28 in the inner plating 3, which opening 
is greater than the opening 26. The section 7 
is formed with a flange 29 adapted to bear 
against the inner surface of the inner plating 
f3 and to be secured thereto. Ribs 3 extending 
between the section f7 and its flange 29 are 
preferably provided for reenforcing this piece. 
The scoop of the present apparatus is em 

bodied in a strainer plate 32 disposed in the 
Outboard end of the section 6, the outboard Sur 
face thereof being substantially flush with the 
outboard edge of said section and being as nearly 
flush with the hull or Outer plating 2 of the 
ship as possible. It projects beyond the hull 
of the ship only by the thickness of a doubler 
plate 33 provided around the opening 26. 
The strainer plate 32 comprises a series of 

curved vanes 34 extending transversely of the 
ship. The lower edges of the vanes extend in a 
direction, the major component of which is for 
wardly of the ship. From the forward edges, the 
vanes 34 are curved from a direction, the major 
component of which is rearwardly, to a direc 
tion upwardly or inwardly of the ship. The pas 
sages 35 formed between adjacent vanes thus 
open in a direction Substantially forwardly of 
the ship and are curved from rearward to up 
Ward or inward direction. The Vanes 34 are 

is preferably of such cross-section that the pas 40 
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claimed in my aforesaid patents. 

sages 35 gradually diverge from the inlet end to 
the outlet end, to effect conversion of the ve 
locity energy of approach of the Sea Water into 
static head or pressure as fully explained and 

The degree 
of divergence of the passage 35 is preferably 
such as corresponds to the divergence between 
straight sides disposed at an angle of approxi 
mately 8° to each other, but such degree of 
divergence may vary, as explained in my afore 
Said patents. 
The Strainer plate is also formed With an ele 

ment 36 providing the convex side for the fore 
most passage 35 and with an element 37 form 
ing a concave surface for the rearmost passage 
35. The elements 36 and 37 are disposed against 
the forward and the rearward side of the sec 
tion 6, the element 36 also comprising a flange 
38 received in a recess 39 in the Section 6. The 
Strainer plate is further formed with a plurality 
of strainer bars 40 extending in fore and aft 
direction. It is further formed With a pair of 
side plates 4 disposed in recesses 42 in the Sec 
tion f6, and with flanges 43 disposed in recesses 

The various parts of the 
strainer plate may be Secured to each other in 
any suitable manner, as by welding the Same in 
one piece. It is secured to the Section 6 by 
means of screws extending through the flanges 
43. 

. Operation 

The movement of the ship is from left to right 
as is indicated by the arrow. The velocity of the 
sea water relative to the ship causes the Water 
in the passages 35 to flow to the left therein, 

2,106,961 
Due to the conformation and arrangement of the 
passages 35, the water is caused to turn from 
real'Ward to inward direction. At the same time, 
due to the divergence of the passages 35, a por 
tion of the Velocity energy of the Sea Water en 
tering the passages is converted into pressure, 
which pressure is utilized to effect flow of water 
through the inlet conduit 5 to the water box 
lf and through the remainder of the condenser 
apparatus, as described in my aforesaid Patent 
1862,282. When the apparatus is designed fully 
in accordance with the present invention, such 
Velocity pressure conversion is sufficient to effect 
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the required flow of condenser water when the 
Ship is moving at full Speed. 

During the operation just described, the pro 
peller 22 is rotated idly by the flow of water. 
The propeller may well be of a design providing 
minimum resistance when idling. The purpose 
of the propeller is to effect flow of Water when 
the ship is not moving or moving at low speed. 
When moving at low speed, the pressure provided 
by the Velocity pressure conversion reduces the 
Work required of the pump. In cases where the 
SCOOp apparatuS provides only a portion of the 
pressure required to effect the necessary flow, 
the remainder of the pressure is provided by the 
pln). 
The Strainer plate 32, in addition to serving 

as the condenser scoop, performs the usual func 
tion of a Strainer plate in preventing the en 
trance of large foreign articles. 

It will be seen from the above description 
that the turning and the velocity-pressure con 
version of the water are effected substantially 3 
at the inlet end of the inlet conduit. They may 
be considered as being effected, roughly, in the 
plane of the hull of the ship. There are thus no 
limitations placed on the form of the inlet con 
duit and it may, therefore, be disposed entirely 
between adjacent ship's frames. 
no parts protruding substantially beyond the 
hull of this ship. 
While I prefer to provide diverging passages 

to effect velocity pressure conversion as de 
Scribed in connection with the first embodiment 
shown in Figs. 1 to 6, the present invention may 
be embodied in a condenser scoop having straight, 
parallel-sided passages. For example, in Figs. 
7 and 8, I show a strainer plate 32 secured in 
the outboard end of a fitting S, said fitting 6 
and the remainder of the inlet conduit being the 
Same as in the first embodiment. Cylindrical 
passages 5 are drilled in the strainer plate 32. 
These passages are inclined rearwardly as shown 
in Fig. 7, the inner ends communicating with the 
inlet conduit and the outer ends opening for 
wardly to the sea water. 

Referring to the operation of the embodiment 
Shown in FigS. 7 and 8, the forward movement 
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Also, there are 
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60 of the ship is to the right, as indicated by the 
arrow. Upon such movement, the water in the 
inlet ends of the passages 45 is caused to flow 
rearwardly in such passages and into the inlet 
conduit. In this enbodiment, the Condenser 
scoop utilizes only the impact pressure of the 
Water at the forward or inlet ends, to effect the 
flow through the condenser apparatus. A cir 
culating pump may be used to augment the flow 
of the sea water as in the first embodiment. 

In Fig. 9, I show a third embodiment in which 
divergent passages 45 are formed in the Strainer 
plate 32'. The passages are also formed about 
a straight line axis, as in Fig. 7, but in this case 
diverge at a suitable angle, such as 10", to effect 75 
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2,106,961 
Velocity-pressure conversion. The passages are 
again inclined rearwardly, and may be formed 
in any suitable manner, as by reaming or cast 
ing. 
The operation of the embodiment of Fig. 9 

is Substantially the same as that of the first em 
bodiment. Upon forward movement to the right 
a.S indicated by the arrow, the Water in the 
Outboard ends of the passages is caused to flow 
rear Wardly by reason of the forward motion of 
the ship. As the Water flows through the pas 
Sage 46, the velocity thereof relative to the ship 
is converted into pressure and such pressure 
utilized to effect flow through the condenser ap 
paratus as in the first embodiment. 
While I have shown and described my novel 

SCOOp apparatus as applied to a condenser, it is 
to be understood that the invention is not so 
limited, but that said Scoop apparatus may be 
used for Supplying sea, Water to any other appa 
ratus in the ship. It is also to be understood 
that the term "scoop apparatus' is used herein 
to refer to apparatus which utilizes the velocity 
of approach of the sea Water relative to the ship 
to turn the Water from rear Ward foW to flow in 
Wardly of the ship, and it is not to be taken as 
limited to the prior conventional scoop which 
projects beyond the hull of the ship and effects 
flow by impact. 
While I have shown my invention in three 

forms, it will be obvious to those skilled in the 
art that it is not so limited, but is susceptible of 
various other changes and modifications. Without 
departing from the Spirit thereof and I desire, 
therefore, that only such limitations shall be 
placed thereupon as are imposed by the prior 
art or as are specifically set forth in the ap 
pended claims. 
What I claim is: 
1. An intake conduit for a ship comprising an 

intake fitting whose outboard end is disposed sub 
stantially flush with the hull of the ship, and 
a Strainer plate disposed in said outboard end, 
Said Strainer plate comprising vanes curved and 
formed to change the direction of flow of Water 
from rearwardly to in Wardly relative to the ship. 

2. An intake conduit for a ship comprising an 
intake fitting whose outboard end is disposed 
Substantially flush with the hull of the ship, and 
a strainer plate disposed in said outboard end, 
Said Strainer plate comprising vanes curved and 
formed to change the direction of the flow of 
Water from rearwardly to inwardly relative to 
the ship, the passages between adjacent vanes 
being of divergent form to effect velocity-pres 
Sure Conversion of the sea water flowing there 
through. 

3. The combination with a sea water inlet 
Conduit on a ship, of a strainer plate disposed 
at the outboard end thereof, said strainer plate 
including vanes extending transversely of the 
ship, Said vanes having their lower edges dis 
posed forwardly and being curved so as to change 
direction of water flow from rearwardly to in 
Wardly relative to the ship. 

4. The combination with a sea water inlet con 
duit on a ship, of a strainer plate disposed at 
the outboard end thereof, said strainer plate in 
cluding vanes extending tranSVersely of the ship, 
said vanes having their lower edges disposed for 
wardly and being curved. So as to change direc 
tion of water flow from rearwardly to inwardly 
relative to the ship, the passages between adja 

3 
cent vanes being of divergent form to effect 
Velocity-pressure conversion of the Water. 

5. In a ship, the combination of a strainer 
plate disposed substantially flush with the hull 
of the ship and a conduit extending inwardly 
from the Strainer plate, said Strainer plate hav 
ing passages extending transversely therethrough, 
the Outer ends of Said passages opening in a 
forward direction to cause flow of Sea Water rear 
Wardly and in Wardly through said passages into 
Said conduit in consequence of forward move 
ment of the ship, and said passages being dis 
posed substantially within the fore and aft ex 
tent of said conduit. 

6. In a ship, the combination of a strainer 
plate disposed substantially fiush with the hull 
of the ship and a conduit extending inwardly 
from the Strainer plate, said strainer plate hav 
ing passages extending transversely therethrough, 
the Outer ends of Said passages opening in a for 
Ward direction to cause flow of Sea, Water rear 
Wardly and in Wardly through said passages into 
Said conduit in consequence of for Ward move 
ment of the ship, and said passages being dis 
posed Substantially Within the fore and aft ex 
tent of Said conduit, said passages being divergent 
to convert velocity energy of approach of the 
Sea Water into pressure thereof. 

7. The combination with a sea water inlet 
Conduit on a ship, of a strainer plate disposed 
at the outboard end thereof substantially flush 
with the hull of the ship, said strainer plate 
including vanes extending transversely of the 
ship, each Vane having one edge extending in an 
upWard direction and the other in a forward 
direction and being curved between said edges 
to turn sea water from rearward to inward flow 
relative to the ship. 

8. The combination with a sea water inlet 
conduit On a ship, of a strainer plate disposed 
at the outboard end thereof substantially flush 
With the hull of the ship, said strainer plate in 
cluding vanes extending transversely of the ship, 
each Vane having one edge extending in an up 
Ward direction and the other in a forward di 
rection and being curved between said edges to 
turn Sea. Water from rearward to inward flow 
relative to the ship, the passages between adja 
cent Vanes being divergent to convert the veloc 
ity of approach of the sea water into pressure 
thereof. 

9. The combination with a ship and an inlet 
conduit extending from the hull thereof, of a 
Strainer plate disposed at the outboard end of 
said conduit with its outer surface substantially 
fish. With the hull of the ship, said strainer plate 
having paSSages therein opening forwardly and 
inclined rearwardly so as to utilize the impact 
preSSure of the approaching stream of sea water. 

10. In a ship, a substantially straight intake 
coinduit extending to the outer plating or skin 
Of the ship and having its outboard or entrance 
end Substantially flush with said outer plating, 
and a multiplicity of turning vanes whose width 
app}'OXinates the thickness of the outer plating 
and which are disposed substantially in line 
hereWith, Said turning vanes being curved so 
that Sea-Water einters the paSSages therebetween 
by reason of movement of the ship and is dis 
charged into the intake Conduit in the direction 
of extent thereof. 

HENRY F. SCHMIDT. 
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