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UNITED STATES PATENT OFFICE 
2,400,880 

ADJUSTABLEVENTILATION TERMINAL 
William H. Hoppmann, Jr., Valley Stream, and . . 

Theodore, Elmhurst, Long Island, David T. 
N. Y. 

Application December 21, 1942, Serial No. 469,728 
10 Claims. (Cl. 98-40) 

(Granted under the act of March 3, 1883, as 
amended April 30, 1928; 370 O.G. 5) 

This invention has to do with ventilation Sys 
tems where an adjustable terminal discharge fit 
ting is used for regulating the Opening in the 
outlet and directing the flow therefrom in any 
desired direction. 
The object of the present invention is to con 

struct a terminal discharge fitting which may be 
adjusted to any desired angle from the outlet 
opening within a hemispherical space normal to 
the ventilation duct and having its center at the 
discharge end of the fitting. 
A further object is to make this terminal fitting 

readily adjustable and to include a discharge con 
trol valve therein. - - - - 

Other and more specific objects of the inven 
tion will become apparent as its detail description 
proceeds, having reference to the accompanying 
drawings, wherein: 

Fig. 1 is an elevation of a preferred form of 
adjustable terminal discharge fitting, 

Fig. 2 is an end view thereof taken from the 
inlet end thereof. - 

Fig. 3 is a section taken at III-III in Fig. 1, 
Fig. 4 is a section taken at IV-TV in Fig. 1, 
Fig. 5 is a section taken at W-Win Fig. 1, 
Fig. 6 is an enlarged section taken at WI-VI in 

Fig.1. - 

Fig. 7 is a detail of the clamping means for 
holding the relatively rotatable portions of the 
fitting in adjusted position, ... - 

Fig. 8 is a perspective view of the ventilator 
showing the cowl fully retracted so that the dis 
charge is in alignment With the duct, 

Fig. 9 is another perspective view of the ventila 
tor as seen from the same direction, but showing 
the cowl fully turned through a vertical angle of 
90°. 

Fig. 10 is another perspective view of the por 
tions in approximately the same relation with re 
spect to each other as in Fig. 9 but the view is 
from an opposite direction and the cowl is partly 
retracted, and 

Fig.11 is an enlarged detail sectional view taken 
on the line XI-XI of Fig. 9. 
This type of ventilation terminal discharge fit 

ting may be used, in particular, on ships and 
boats and has for its chief object the provision 
of terminal fittings that can function with low 
pressure loss, low noise level, normal flow to out 
let of terminal when fixed at any angle With re 
Spect to line of adjacent supply duct, ease of an 
gular adjustment, and provide blasts of air in en 
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gine room and boiler spaces and in crew berthing, 
spaces. . . . 
According to this invention the improved ter 55 

minal fitting 2 comprises a box of rectangular 
croSS-Section, open at both ends a movable 
cowl provided with vanes 8 and 8' bendable in 
One direction for directing airflow at any angle 
from 0 to 90° with respect to the discharge duct, 
a transformation piece 3 from rectangular shape 
to circular shape, a rotation joint if that permits 
rotation of the box through angles from 0 to 360° 
or complete rotation, a section of circular duct 
6 containing a butterfly damper, and a circular 
flange 4 of angle-section for rigid connection to 
the discharge end of a ventilating duct. - 

In order that the invention may be clearly un 
derstood and readily carried into effect, the same 
iWill now be described more fully, by way of ex 
ample, with reference to the drawings. . . . . . . . 
Similar parts in the several views are indicated 

by the same numerals. - - 
Referring more particularly to the figures in 

the accompanying-drawings, designates the pri 
mary box, 6 the cowl, the cowl being rotatable 
about line H-H in Fig. 2, 3 the transformation 
piece from rectangular-shape to-circular shape, 4 
the flared end of the cowl, 5 flat hinge, 6' flat 
non-flexing plate for aid in producing airflow 
normal to the outlet in any angular position of 
cowl, and guides for inside flexible vanes 8 
and 8, and 8 and 38' inside flexible vanes, 9 out 
side flexible Vane or heel plate, 10 side or cheek 
of rotatable cowl, if rotation joint, f2 position 
clamp on rotation joint, 3 butterfly damper, 14 
circular flange, d5.handle on cowl, Scircular sec 
tion of terminal, 2 heel plate guide, 8 cheek 
flange for the heel. - 
The direction of flow at the outlet is main 

tained normal or perpendicular to the face of 
the discharge outlet by means of a flat plate 6 
hinged along H-H in Figure 2, flexible inner 
Vanes 8 and 8, and a flexible outer vane, heel 
plate or cowl top 9. Obviously, more than one 
inner Vane Sugh as 8 may be used if desired. 

Flexibility in the vanes, 8 and 8, and in the heel 
9, and the hinges. 5, are provided so that cowl 6 
may be rotated from 0° to 90° about axis H-H 
in Fig. 2, permitting the direction of air to be 
changed through 90° while maintaining it normal 
to the face of the discharge outlet. A handle 15 
is provided on the outside vane or cowl top for 
the purpose of rotating the face of the terminal 
through 90. A rotation joint , is provided so 
that all of the terminal on one side of the joint 
(discharge side) may be rotated 360° about axis 
L-L in Fig.1. The rotation joint is supplied 
with a clamp ring 2 for the purpose of holding 

  



2. 
the terminal rigid at the desired angle about the 
axis L-Ti, 
The hinged section 6 may be locked in any 

adjusted angular position by means such as the 
clamp screw 9 threadedly mounted in lugs 20 
Welded to the guide 2, as shown. Flat disks 2 set 
in inner grooves in the guide 2, and acted on by 
thumb screws 9 press the flexible heel plate 9 
against the curved shoulders of the flanges 8 
on the edges of sides 0, thus locking section 6 in 
any desired angular position. Figs. 3, 4, and 5 

O 

show more clearly how the shouldered flange 8 
and the flexible heel plate 9 are arranged with re 
spect to the guide 2, which is riveted at 22 to the 
sides of section f. 

It is clear that the above parts provide means 
for directing air normal to the Outlet face and 
to any portion of a hemispherical space with the 
terminal as Center. - 
Transformation piece 3 is provided for con 

necting the box which has a rectangular cross 
section to the circular tube 6. Abutterfly damp 
er 3 is provided in the round section for throt 
tling the airflow if desired. 
A circular angle flange 4 is provided for con 

necting the terminal to a circular ventilation 
duct. Obviously, if the ventilation duct is of 
rectangular section another transformation piece 
may be provided between this flange and the 

-30 ventilation duct. 
The flexible heel plate 9 is provided With a rigid 

sheetmetal guide 2 which is riveted to the top of 
the box f as shown at 22 in Figures 1 and 5. 
The flexible inside vanes 8 and 8' are provided 

With rigid sheetmetal guide and 7' as shown 
in FigS. 1 and 2. 
The cheeks to of the cowl 6 are substantially 

quadricircular in form and have a flange 8 along 
their arcuate sides for receiving the flexible heel 
portion 9 as the cowl is turned out about the 
hinge 5. 

It Will be noted that the construction of our 
device is very simple and is easy to construct. 
There are very few curved parts to be made by 
reason of the rectangular section being used in 
stead of using a cylindrical one in connection with 
the air flow direction changing portion in con 
tinuation of a cylindrical duct. In the rectangu 
lar form of construction, the air flow is readily 
maintained normal to the outlet face of the cowl 
by the aid of the flexible vanes and heel plate 
which are rectangular themselves and have rec 
tangular guides. The only curved structures nec 
essary are the flanged edges of the cowl cheeks. 
If a cylindrical Section were used there would be 
much more difficulty in providing for the adjust 
ment of the direction of flow. 
The inner vane (or vanes), by smoothing out 

the air flow around the bend and maintaining it 
normal to the outlet, tends to reduce the noise as 
Well as the power losses because of the reduction 
of eddies and uneven flow, regardless of the angles 
to which the terminal cowl may be adjusted. 
The present structure also lends itself readily 

to the provision of proper sealing between the 
movable cowl parts, since the cheeks are flat and 
the heel plate can easily be made to fit snugly 
Over the circumferential edges of the quadricircu 
lar cheeks by the aid of the angle shaped flanges 
thereon. - 

In particular, the terminal may be used in a 
Ventilation System aboard a ship or boat for en 
gine room, boiler room, or crew spaces, etc. In 
general, it may be used for any compartment or 
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2,400,880 
space requiring a directed blast of air or other 
gaS. 

It may therefore be seen that the terminal pro 
vides a discharge of the air in any direction. With 
low pressure loss and relatively small generation 
of noise, that the angular adjustments of the ter 
minal can be made with ease and without injur 
ing the terminal or any of its parts, and that 
the purposes of the terminal are accomplished 
with a minimum requirement on space and 
Weight. 

Warious modifications in the details of the above 
defined illustrative form of the adjustable dis 
charge terminal fitting may be made without de 
parting from the Scope of the present invention 
as defined by the appended claims. 
This invention may be made and used by or 

for the Government of the United States for gov 
ernmental purposes Without the payment to us 
of any royalties thereon or therefor. 
What we claim is: 
1. A discharge terminal fitting for a ventilation 

duct comprising a circular section having means 
for connection to the discharge end of the venti 
lation duct, throttle means therein, a transforma 
tion Section from a circular cross-section to a 
rectangular Cross-section having means for ro 
tatably connecting its circular end to the circular 
Section, a rectangular section, means for rigidly 
connecting the rectangular end of the transfor 
mation section to the rectangular section, a rec 
tangular outlet hinged to one side of the other 
end of the rectangular section and having a cowl 
including a flexible heel plate extending from the 
opposite side over the rectangular section and a 
quadricircular piece extending backward in over 
lapping manner over each of the other two sides 
of the rectangular section with their centers at 
the hinge, circumferential channels for support 
ing the edges of the flexible heel plate, said out 
let also having one or more inside flexible vanes 
for deflecting the discharge flow of air in any 
direction in which the outlet is turned about its 
hinge, guide means on said opposite side of the 
rectangular section for said flexible piece and 
guide means in said rectangular section for said 
inside flexible vane or vanes forming fixed guide 
vanes for the flow of air therethrough. 

2. In a gas discharge terminal, a section for 
attaching to the discharge end of a duct, a ro 
tatably adjustable rectangular section connected 
thereto, and an angularly adjustable outlet sec 
tion rectangular in cross-section hinged to one 
side of the outer end of said rectangular section 
and having a cowl portion including a flexible 
Overlapping heel plate Opposite said hinge and 
rigid side overlapping portions, for directing the 
flow from the outlet section at any angle from 
0° to 90 with respect to said terminal. 

3. In a discharge terminal, a connecting sec 
tion for mounting the terminal on the end of a 
discharge duct, a rotatably adjustable rectangu 
lar section connected thereto and having an an 
gularly adjustable cowling section on the end 
thereof movable about a hinge on one side of the 
outer end of the rectangular section, including 
a flexible heel plate slidable in overlapping rela 
tion over the opposite side of said rectangular sec 
tion, and having quadricircular side extensions in 
Overlapping relation With the sides of the rec 
tangular section for adjusting the discharge angu 
larly to one side of the axis of the terminal 
through an angle of 90, shouldered flanges on 
the arcuate edges of the sides of the cowl-section 
for guiding the extended portion of the flexible 



2,400,880 
heel plate thereover as said cowl section is turned 
about its hinge, and guide means on said rec 
tangular section for the overlapping portion of 
said flexible heel plate. . . . . . . . . . . . . 
4. In a discharge terminal, a connecting sec 

tion for mounting the terminal on the end of a discharge duct, a rotatably adjustable rectangu 
lar section connected thereto and having an an 
gularly adjustable cowling section on the end 
thereof movable about a hinge on One side of 
the outer end of the rectangular section, includ 
ing a flexible heel plate slidable in overlapping 
relation over the opposite side of said rectangular 
Section, and having quadricircular side extensions 
in overlapping relation with the sides of the rec 
tangular section, for adjusting the discharge an 
gularly to One side of the axis of the terminal 
through an angle of 90, shouldered flanges on 
the arcuate edges of the sides of the cowl section 
for guiding the extended portion of the flexible 
heel plate thereover as said cowl Section is turned 
about its hinge, guide means on said rectangular 
section for the overlapping portion of said flexible 
heel plate, and one or more flexible guide vanes 
attached at one end to the outlet of said cowling 
section and slidable in guides forming fixed guide 
Vanes in the rotatably adjustable section. 

5. In a discharge terminal, a connecting sec 
tion for mounting the terminal on the end of a 
discharge duct, a rotatably adjustable rectangu 
lar section connected thereto, and having an an 
gularly adjustable cowling section on the end 
thereof moving about a hinge on one side of the 
outer end of the rectangular section, including a 
flexible heel plate in overlapping relation. Over 
the opposite side of Said rectangular section, and 
having quadricircular side extensions in over 
lapping relation with the sides of the rectangular 
section, for adjusting the discharge angularly to 
One side of the axis of the terminal through an 
angle of 90, shouldered flanges on the arcuate 
edges of the Sides of the cowl section for guiding 
the extended portion of the flexible heel plate 
thereoVer as said cowl section is turned about its 
hinge, guide means on said rectangular section for 
the Overlapping portion of said flexible heel plate, 
and adjustable throttling means in said connect 
ing Section. 

6. In a discharge terminal, a connecting section 
for mounting the terminal on the end of a dis 
charge duct, a rotatably adjustable rectangular 
Section connected thereto and having an angu 
larly adjustable cowling section on the erad there 
of moving about a hinge on one side of the outer 
end of the rectangular section, including a flexible 
heel plate in overlapping relation over the op 
posite side of said rectangular section, and hav 
ing quadricircular side extensions in overlapping 
relation with the sides of the rectangular section, 
for adjusting the discharge angularly to one side 
of the axis of the terminal through an angle of 
90, shouldered fanges on the circular edges of 
the sides of the cowl section for guiding the ex 
tended portion of the flexible heel plate there 
over as Said cowl Section is turned about its hinge, 
guide means on Said rectangular section for the 
overlapping portion of said flexible heel plate, and 
One or more flexible guide Vanes attached at one 
end to the Outlet of said cowling section and ad 
justable throttling means in said connecting sec 
tion. 

7. In a discharge terminal, a connecting section 
for mounting the terminal on the end of a dis 
charge duct, a rectangular section joined thereto, 
said rectangular section being rotatably adjust 
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able through 360° with respect to said connecting 
section and having an angularly adjustable cowl 
ing section on the end thereof moving about a 
hinge on-one side of the outer end of the rec 
tangular section, including a flexible heel plate 
in overlapping relation over the opposite side of 
said rectangular section, and having quadricircu 
lar side extensions in Overlapping relation With 
the sides of the rectangular section, for adjust 
ing the discharge angularly to One side of the 
axis of the terminal through an angle of 90°, 
shouldered flanges on the circular edges of the 
sides of the cowl section for guiding the extended 
portion of the flexible heel plate thereover as said 
cowl section is turned about its hinge, guide 
means on said rectangular section for the over 
lapping portion of said flexible heel plate, and 

. adjustable throttling means in said connecting 
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Section. 
8. A gas duct terminal comprising a cylindrical 

portion, a butterfly damper therein, a rectangular 
portion, a transformation connecting portion from 
said cylindrical portion to said rectangular por 
tion having a rotatable connection to said cylin 
drical portion, a hinge On one side at the outer 
end of said rectangular portion, a guide member 
on the opposite side of said rectangular portion, 
a cowl having a rectangular outlet and rotatably 
adjustable on said hinge from alignment of said 
Outlet With Said gas duct outwardly through 90°, 
said cowl having rigid cheeks With quadricircular 
angle shaped flanges around their heel-forming 
edges, and a flexible heel plate attached to the side 
of the outlet opposite the hinge and extending 
back Over the angle shaped flanges of the cheeks 
and into the guide member, whereby the cheeks 
may be made to overlap the sides of the rectangu 
lar portion and fit snugly thereagainst, and the 
flexible heel plate to overlap the side of the rec 
tangular portion opposite from the hinge, in a 
manner to form a good seal in any angular posi 
tion of the cowl outlet, 

9. A gas duct terminal comprising a cylindrical 
portion, a butterfly damper therein, a rec 
tangular portion, a transformation connecting 
portion from said cylindrical portion to said 
rectangular portion having a rotatable connec 
tion to Said cylindrical portion, a hinge on 
one side at the outer end of said rectangular por 
tion, a guide member on the opposite side of said 
rectangular portion, a cowl having a rectangular 
outlet and rotatably adjustable on said hinge 
from alignment of said outlet with said gas duct 
OutWardly through 90, said cowl having rigid 
cheeks With quadricircular angle shaped flanges 
around their heel-forming edges, and a flexible 
heel plate attached to the side of the outlet op 
posite the hinge and extending back over the an 
gle shaped flanges of the cheeks and into the 
guide member, whereby the cheeks may be made 
to overlap the sides of the rectangular portion 
and fit Snugly thereagainst, and the flexible heel 
plate to overlap the side of the rectangular por 
tion opposite from the hinge, in a manner to 
form a good Seal in any angular position of the 
cowl outlet, one or more guide members within 
the rectangular portion parallel to the guide 
member on the side thereof, and a flexible vane 
plate having its end fixed within the outlet and 
extending into its corresponding guide member 
for improving the even flow of gas through the 
terminal and guiding it smoothly through the 
outlet. 

10. The combination of a rectangular sectioned 
ventilator having a circular flange at one end 
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adapted for connection and rotatable adjustable 
axially with respect to a similar flange on a cylin 
drical duct, and having rectangular outlet cowl 
hinged for rotation about an axis perpendicular 
to said duct, means for providing directed flow 
through said cowl including flexible automatical 
ly adjustable vanes therein and a flexible heel 

is Vanes therein. 

plate for reducing noise and pressure losses, and 
guide means for the overlapping portions of the 
flexible vanes and heel plate in said ventilator, 
the guide means for the vanes forming fixed 

WILLIAM. H. HOPPMANN, Jr. 
DAVID T. THEODORE, 


