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UNITED STATES PATENT OFFICE 
2,415,471 

FURE REMOWING AND TREATING 
APPARATUS 

Morton. Dorfan, Fittsburgh, Pa. 
Application September 23, 1943, Serial No. 503,570 

(C. 98-15) 5 Claims. 

The invention relates to apparatus for remov 
ing fumes that are generated by industrial units 
such as hammers and presses for the hot forging 
of aluminum and aluminum base alloys, magne 
Sium and magnesium base alloys, presses for 
thermoplastic molding operations, and the like. 
For example, in the hot forging of aluminum base 
alloys the forging hammers and blocks and the 
press dies are intermittently supplied with quan 
tities of oily materials which, when heated by the 
hot metals being forged or pressed, form noxious 
and oily fumes that make the atmosphere highly 
objectionable in which to work, particularly when 
the fumes are produced in the large amounts that 
characterize the operation of several hammers 
and presses in a single factory room. It is with 
apparatus for removing such locally generated 
fumes that this invention is concerned. 
The object of the invention is to provide ap 

paratus for effectively removing fumes, such as 
those explained, that are locally generated by in 
dustrial units, the apparatus being so constructed 
that it is capable of being properly positioned 
close to the fume-generating parts of a unit and 
of being arranged to remove fumes at various lo 
cations or levels depending upon the particular 
work being done by the unit, and the apparatus 
being formed and equipped to treat the fumes 
and to dispose of them and of any hard particles 
removed with them, and to permit the return to 
a factory room of air withdrawn with the fumes. 
The invention will be explained with reference 

to its applicability to apparatus for removing 
fumes that are generated by hammers or presses 
for the hot forging of aluminum and magnesium 
base alloys, although, as has been explained, it is 
not limited to Such use. 
In the accompanying drawings, which illus 

trate the preferred form of apparatus, Fig. 1 is 
a side view of a fume-receiving hood positioned 
upon a floor or floor-like support adjacent to a 
hammer forge; Fig. 2 a front elevation of the 
hood shown in Fig. 1; Fig. 3 a vertical central 
Sectional view taken on the line III-III of Fig. 2 
through the hood and the fioor structure below it; 
Fig. 4 a diagrammatic view, partly in elevation 
and partly in vertical section, of a complete fume 
removing and treating system; and Fig. 5 a ver 
tical Sectional view taken on the line W-V of Fig. 
4 illustrating a detail of construction. 
The apparatus provided according to this in 

vention includes a hood adapted, as diagram 
matically shown in Fig. 4, to be positioned at 
the side of an industrial unit such as the forging 
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2 
3 the hood comprises an outer casing having a 
top 3, a rear wall 4, and sides 5 and 6, all of 
which are built in and supported by a Substan 
tially rectangular Outer frame formed of struc 
tural elements such as channels. The front of 
the hood adjacent to hammer 2 is open to re 
ceive fumes, and its bottom is provided With a 
depending annular skirt 7 Which forms a fume 
discharging opening that registers with a hori 
zontally disposed orifice in a fume conduit 8 be 
low the floor or floor-like support 9 upon which 
the hood rests. In a manner explained herein 
after, suction is applied through conduit 8 to 
cause fumes to be withdrawn from an industrial 
unit through the hood, the fumes entering its 
vertical receiving opening and being removed 
through its horizontal bottom discharging open 
ing. Properly to seal the fume discharging open 
ing of the hood with the orifice of conduit 8, such 
orifice is provided with an annular trough 9 for 
receiving the lower end of skirt, T, the trough be 
ing supplied with water or other suitable liquid 
to form a seal. When a hood is removed from 
its position above an orifice, a suitable cover may 
be placed upon a ledge of trough 0 to close the 
orifice. - 

Depending upon the particular forging ham 
mer or other industrial unit beside which a hood 
is placed, it is desirable to adjust the vertical 
position of the hood, and it is desirable also that 
the adjustments of its corners be independently 
effected to meet various conditions of Service. For 
these purposes the corners of the hood are pro 
vided with supporting posts in the form of thread 
ed rods f5, each of which is equipped with a 
threaded flanged base 6. Floor 9 is provided 
with openings fi which receive the lower ends of 
post 5, and flanges 6 rest upon the floor sur 
rounding the openings and each is Screwed upon 
its threaded post 5 suitably to position a corner 
of the hood. 
Within its fume-receiving opening the hood is 

preferably provided with a vertically disposed 
screen 20 for intercepting hard particles that 
may be entrained in the fumes or may be pro 
jected towards the fume-receiving opening. For 
example, such hard particles may be spritzers 
which fly laterally from hot metal when struck by 
forging hammers. The screen 20 is preferably 
formed of two parts, the lower edge of each of 
which rests within a channel or trough 2 formed 
at the bottom of the opening, the upper end be 
ing confined in an inverted channel or trough 22 
formed at the top of the opening. Upper channel 

hammer 2. As shown in detail in Figs. 1, 2 and 22 has sufficient depth to permit each screen to 
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be raised to the height necessary to permit its 
lower end to be placed in channel 2, and to re 
tain the upper end of the screen when it is low 
ered into channel 2. The bottom portion of the 
hood is also preferably provided with horizontal 
ly disposed screens 23 which may be of Smaller 
mesh than vertical Screen 20 to remove hard par 
ticles that may pass through the vertical screen. 
Each of screens 23 is independently supported by 
ledges 24 projecting inwardly from the sides 5 
and 6 of the hood, and for removing these screens 
to clean them, and again replacing them, the 
rear Wall 4 of the hood is provided with a door 
25 which is pivoted to the hood by a horizontal 
pintle 26 so the door may be swung downwardly 
and upWardly when desired. 

Between vertical screen 29 and horizontal 
screen 23 the interior of the hood is preferably 
divided into a plurality of fume passages 30, 30a, 
30b and 30c by partitions 3, 3ia and 3 lb which 
are curved at their tops as shown in Fig. 3. The 
Iower ends of these passages are provided With 
dampers 32, 32a, 32b and 32c for selectively con 
trolling flow through the passages, each damper 
being attached medially to a horizontal rod that 
is rotatably mounted in the sides of the hood, 
the Several rods being provided at their Outer ends 
with rocking arms 33, 33a, 33b and 33c. Each 
damper may be independently turned from its 
full to its dotted line position shown in Fig. 3 
to close the passage that it controls, or to open 
it if closed. Thus if locally generated fumes are 
formed at about the level of the receiving open 
ings of hood passages 30a and 30b, dampers 32 
and 32c may be closed to shut off passages 30 
and 30c. If the place of local generation of the 
fumes is above or below that of the position just 
stated, the appropriate dampers may be closed 
or Opened to cause the suction to exert its effect 
through the passages whose receiving openings 
are opposite the location of fume generation. 

In each of the hood passages 30, 30, 30b and 
30c water is preferably supplied to condense or 
precipitate, scrub or wash fumes. For this pur 
pose the front end of each passage is preferably 
provided with one or more pipes 4, each pro 
vided with a series of openings for projecting 
Small streams or atomized sprays of water in the 
general direction indicated by the lines leading 
from the left of the pipes. The Outer ends of 
the pipes are connected to a header 42 to whic 
spraying water is supplied. 
The bottom of the hood in front of the plane 

of vertical screen 2C is preferably provided with 
a trap door 35 which is pivoted on a horizontal 
axis 36 to swing from its upwardly inclined posi 
tion shown in full lines in Fig. 3 to its down 
wardly inclined position shown in dotted lines. 
Spritzers or other hard particles that fall and 
accumulate on door 35 may be dumped on the 
floor below the hood by swinging the door down 
wardly to its dotted line position. For holding 
door 35 in its alternate positions, the rotatable 
rod or spindle to which it is attached is pro 
vided with a weighted arm 37 which moves to 
and from its positions shown in Fig. 3, in either 
of which it remains until again moved. Below 
horizontal screens 23 the front of the hood is pro 
vided with a narrow elongate opening 38 whose 
lower Wall forms a continuation of door 35 when 
this door is in its upper or closed position, Fume 
condensate which may be formed on screen 20 
may drip from the bottom of the screen and flow 
through opening 38 into and through the fume 
discharge opening of the hood. * : ... : 

10 

4. 
In the operation of a forging machine it may 

be equipped with blocks and hammers of dif 
ferent horizontal dimensions depending upon the 
particular material being forged. So that the 
effective fume-receiving opening of the hood may 
be as close as possible to the place of fume gen 
eration, the front of the hood is provided with a 
jacket 4) which is telescopically positioned with 
in the front of the hood casing so that it may 
be moved outwardly as desired, it being shown in 
Fig. 1 in its fully extended position. 
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In Fig. 4 there is diagrammatically illustrated 
suitable instrumentalities for treating the fumes 
and water drawn and discharged into conduit 8 
below each hood, one of which is positioned in 
front of each of several forging hammers which 
are usually placed in a line on a factory floor. 
Each conduit 8 communicates with a header 
passage 50 which in turn communicates with a 
chamber 5, on the floor of which the Water from 
the hoods and the condensate entrained by it 
fiOWS into a Sump 52. The air withdrawn through 
the hoods with the funes is Withdrawn from 
chamber 5 through a conduit 53 by a fan 54 
which may be driven by a motor 55, and which 
Supplies the Suction for withdrawirag fumes into 
the hoods. Between the fan and conduit 53 there 
is shown an air washer 56 of any well known or 
desired construction, and beyond the fan the 
air is discharged into a stack 57 to the side of 
which a by-pass air pipe 58 is connected. This 
air pipe terminates in a wall 59 of a factory 
building, and the fow of air through it is con 
trolled by a damper 6 in stack 57. The open 
ing of damper 60 to cause the air to be dis 
charged through pipe 58 into a factory room, 
or the closing of the damper to cause some or 
all of the air to be discharged through the stack 
to the outside atmosphere, depends upon condi 
tions of service. For example, in cold weather 
when factory doors and windows can not be open 
Without discomfort to the workmen the air with 
drawn with the fumes may be returned directly 
to the factory room. On the other hand, in hot 
weather when factory doors and windows may be 
open the air may advantageously be discharged 
through the stack to the outside atmosphere. 
Sump 52, which receives the Water and en 

trained fume condensate, is illustrated as being 
provided with two walls 65 and 66 extending up 
wardly from its bottom, the top of wall 65 being 
lower than that of 66. Within the sump, wall 
65 forms a compartment 67, to the bottom of 
which hard particles carried by the water settle, 
and may from tine to time be withdrawn 
through an opening 68. The water in the sump 
is permitted to rise slightly above the level of the 
top of wall 66, and its surface is skimmed by 
streams of water from a pipe 69 positioned at, a 
side as shown. These streams remove from the 
surface of the water to the left of partition wall 
66 the floating condensate or sludge and dis 
charge it into a sump compartment 7 at the 
right of Wall 66. From Sump compartment the 
accumulated sludge may be removed by a pump 
7 which discharges it into a line 72 for disposal 
as may be desired. From a sump compartment 75 
formed between partition walls 65 and 66 sub 
stantially uncontaminated water may be with 
drawn by a pump 76 and discharged into a line 

connected to the headers 42 of the several 
hoods f. - 
-The fume removing apparatus herein disclosed 

has been placed in use in a large forging plant, 
and in such use has demonstrated its effective 
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ness for removing fumes from many forges and 
presses variously constructed and equipped for 
different forging operations. While a forging 
hammer or press is idle, either between forging 
or pressing operations or because temporarily not 
in use, the fume conduit 8 leading from it is 
closed so that the suction of fan 54 is not then. 
Wasted. For this purpose each conduit 8 is pro 
vided with a damper 8 (Figs. 3 and 5) adapted 
to be moved from its open position shown in full 
lines in Fig. 3 to its closed position shown in dot 
ted lines by means of pressure cylinder 8 and 
associated parts shown in Fig. 5. The bottoli). 
of this cylinder is connected by a pipe 82 to the 
pressure fluid line leading to the forge with which 
the conduit 8 is associated. Thus When presslite 
fluid is supplied to the forge to operate it, the 
pressure of the fluid acts upon a piston in cyl 
inder 8 to elevate it; and turn damper 86 from 
its closed to its open position, the turning being 
effected by an arm 85 extending laterally from a 
rod 86 to which the central portion of the damp 
er is connected. As shown, arm 85 is Connected 
by a link 8 to a piston rod 88 extending through 
the head of cylinder 8. Damper 8 may be pro 
vided with counterweights 3 to swing it to its 
closed position when the supply of pressure fluid 
to the forge is cut off. 
In the use of the fume removing apparatus 

herein disclosed, assuming such use to be in a 
forging plant, a hood f is positioned in front of 
each forging machine that is in operation, and 
a suitable cover is placed over the orifice of each 
conduit 8 leading from a forging machine that 
is not in operation. Each hood is adjusted ver 
tically by turning the flange base 6 on each post 
5 properly to position the hood with relation to 

the forge, and jacket 48 is extended outwardly 
from the vertical fume-receiving opening of the 
hood so that it is as close as practically possible 
to the metal working tools of the forge, or reg 
isters with a shield 95 explained below. As a 
part of the adjustment of each hood, the damp 
ers 32, 32d, 32b and 32c at the lower ends of pas 
sages 30, 3d, 30th and 3 c are positioned to leave 
open such of these passages whose receiving ends 
are closest to the place of fume generation and to 
close the other passages. Preferably, the frame 
Of each forging machine is provided with a fume 
confining shield 95 which extends laterally from 
the frame to meet the outer edge of jacket 4, as 
diagrammatically shown in Fig. 4. 
Fan 54 (Fig. 4) being placed in operation, air 

is partially exhausted from chamber 5 and head 
er 50, the latter of which communicates with 
each of the Several conduits 3 whose orifice is 
below a hood. When the pressure is supplied to 
each forge cylinder, the damper 80 in the con 
duit 8 adjacent to the forge is opened by the 
preSSure cylinder mechanism illustrated particul 
larly in Fig. 5. This permits the suction created 
by the fan to exert its influence to Withdraw 
through the hood the fumes generated by the 
forge. The fumes, or a portion of them, are con 
densed or absorbed by the Water supplied to the 
hood through conduitS if, and this Water is treat 
ed as shown in Fig. 4 and explained with refer 
ence thereto. The air withdrawn through the 
hood with the fumes is also treated as shown in 
and eXplained with reference to Fig. 4, and all 
or any desired portion of it may be returned to 
the forging room through air pipe 58 or dis 
charged to the atmosphere through stack 5. 
According to the provisions of the patent stat 

utes, I have explained the principle and opera 

6 
tion of my invention, and have illustrated and 
described what I flow consider to be its best en 
bodiment for a particular use. However, I desire 
to have it understood that, Within the scope of 
the appended claims, the invention may be prac 
ticed otherwise than specifically illustrated and 
described. 
I claim: 
1. Apparatus for removing fumes that are lo 

l0 cally generated by industrial units, comprising a 
floor-like support adjacent to such a unit and 
provided With a fume conduit having a horizon 
tally disposed. Orifice, a removable hood positioned 
above Said orifice having a bottom wall provided 

l6 with a fume discharging opening registering 
therewith and having a fune-receiving opening 
at one of its sides, a renovable vertically disposed 
reticulated Wire Screen in said fune-receiving 
opening formed to intercept hard particles en 

20 trained in fumes entering the hood, a removable 
horizontally disposed screen borne by the hood 
adjacent to Said fume-discharging opening and 
horizontally removable through a side of the 
hood, and means for applying suction through 

25 said conduit and hood to withdraw fumes from 
Such unit through said receiving opening. 

2. Apparatus for removing fumes that are 
locally generated by industrial units, compris 
ing a floor-like Support adjacent to such a unit 

80 and provided with a fume conduit having a hori 
ZOntally disposed inlet orifice, a removable hood 
positioned above Said orifice having a bottom Wall 
provided with a fume discharging opening reg 
istering with said inlet orifice and having a fume 

85 receiving opening at one of its sides, a vertically 
disposed Screen positioned in said fume-receiv 
ing opening formed to intercept hard particles 
entrained in fumes entering the hood, a trap door 
attached to Said bottom of the hood below said 

40 screen and extending outwardly therefrom, and 
means for maintaining said door in an upper 
closed position to receive particles from an in 
dustrial unit and to open said door downwardly 
to discharge Such particles from the hood. 

3. The combination of an industrial unit that 
is intermittently operated by fluid pressure and 
which generates fumes when in operation, of 
apparatus for removing such fumes comprising 
a Suction conduit having an inlet adjacent to the 
unit, a hood positioned between said unit and 
inlet and having a fume discharging conduit 
communicating With said inlet and a fume-re 
ceiving opening adjacent to said unit, a normally 
closed damper for controlling flow through said 

58 conduit, and means for opening said damper 
actuable by pressure fluid Supplied to said unit 
to Operate it. 

4. Apparatus for removing fumes that are 
locally generated by industrial units, comprising 

60 a floor-like support adjacent to such a unit and 
provided With a fume conduit having a horizon 
tally disposed orifice, a removable hood posi 
tioned above said orifice having its bottom pro 
vided with a fume discharging opening register 
ing therewith and having a fume-receiving open 
ing at one of its sides, a removable vertically 
disposed screen in said fume-receiving opening 
to intercept hard particles entrained in funes en 
tering the hood, a horizontally disposed Screen 

70 borne by the hood adjacent to said fume-dis 
charging opening, said horizontally disposed 
screen being of finer mesh than said vertical 
screen and being horizontally removable from 
the hood through a side thereof, and means for 

75 applying suction through said conduit and hood 

5 
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to Withdraw fumes from Such unit through said 
receiving opening. : 

5. Apparatus for removing fumes that are 
locally generated by industrial units, comprising 
a floor-like Support adjacent to such a unit and 
provided with a fume conduit having a horizon 
tally disposed orifice, a liquid-containing trough 
Surrounding said orifice, a removable hood posi 
tioned above said orifice having its bottom pro 
vided with a depending annular skirt extending 
into said trough to form a liquid Seal thereWith 
at vertically adjustable positions of the hood, 
such skirt forming a fume-discharging opening 
and said hood having a fume-receiving open 
ing at one of its sides, said hood being provided 
with a plurality of Supporting posts resting upon 
said Support and being vertically adjustable in 
dependently of each other, and means for apply 
ing suction through said conduit and hood to 
withdraw fumes from an industrial unit through 
said receiving opening. 

MORTON ... DORFAN. 
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