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UNITED STATES PATENT OFFICE 
2,505,973 

SCEIOUSE 

John A. Juian, Chicago, Ill., assignor to Oscar 
Mayer & Co., Inc., Chicago, Ill., a corporation 
of Illinois 

Application March 19, 1945, Seria No. 583,417 
(CI. 99.—259) 5 Cains. 

This invention has to do with Smoke houses of 
the type in which meat products such as Sausages, 
hams, bacon and the like are treated, and is par 
ticularly concerned with the circulation of the 
Smoke in Suchhouses. 
The object of the invention is to provide, in a 

smoke house of the type described, improved 
smoke circulation, by means of which the Con 
tents undergoing treatment will be uniformly 
smoked. 
The invention resides in the means provided for 

effecting and controlling the circulation, and also 
in the method employed. 
While the foregoing statements are indicative 

in a general way of the nature of the invention, 
other more specific objects and advantages Will 
be apparent to those skilled in the art upon a 
full understanding of the circulation involved. 
A preferred embodiment of the invention is 

presented herein by way of exemplification, but 
it will of course be appreciated that the inven 
tion is susceptible of incorporation in other modi 
fied forms coming equally within the scope of the 
appended claims. 
In the accompanying drawings: 
Fig. 1 is a perspective view of a Smoke house 

which embodies the invention; 
Fig. 2 is a plan view of the house; 

: Fig. 3 is a longitudinal vertical section through 
One of the two pipes used in feeding the hot air 
and Smoke into the house, showing the control 
valve in that pipe; 

Fig. 4 is a transverse vertical section through 
the two pipes used for that purpose, showing the 
control valves in both pipes; 

Fig. 5 is a Somewhat Schematic Vertical trans 
verse Section through the house, With arrows 
showing the circulation of the hot air and smoke 
in one position of the control valves; 

Fig. 6 is a similar view, with the arrows show 
ing the circulation in a different position of the 
control valves; 

Fig. 7 is a similar view, with the arrows show 
ing the circulation in a still different position of 
the control valves; 

Fig. 8 is another vertical transverse section 
through the house, on a somewhat larger scale; 
and 

Fig. 9 is a longitudinal vertical section through 
the house. 

In the drawings a Smoke house O of generally 
rectangular form is shown. This house is pro 
vided with spaced parallel side walls í í and í 2, 
a rear wall 3, a roof 4, and outwardly opening 
doors 5, which doors are located at the front 
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end of the house. Two tracks 6 and 7 lead into 
the house through the open front end of the latter 
and are supported in spaced parallel relation to 
each other midway between the center of the 
house and the side walls and 2 by beams 8 
and hangers 9 and 20 located above and below 
the beams. 
The meat products to be Smoked-for example, 

ordinary link type sausages 2 i-are suspended 
from Sinoke sticks 22 mounted in open-work cages 
23, and the cages 23 are in turn suspended from 
trolleys 28, which trolleys are swiveled to the cages 
and are adapted to be moved along the tracks 
into and out of the house. The house shown has 
a capacity of Six cages, but it can of course be 
constructed to accommodate a larger or smaller 
number of cages. The cages are adapted to be 
Spaced apart at regular intervals throughout the 
interior of the house during the smoking opera 
tion. 
The mixture of hot air and smoke used in 

treating the meat products enters the house 
through two horizontally extending ducts 25 and 
26. These ducts extend lengthwise of the house, 
immediately beneath the roof 4, in spaced paral 
lel relation to each other, with the duct 25 adja 
cent the side wall and the duct 26 adjacent the 
side wall 2. The ducts 25 and 26 are preferably 
of progressively reduced diameter in the direction 
of flow, which direction is toward the rear Wall 
3, and are closed off at their far ends. Through 

out their lengths the ducts 25 and 26 are pro 
vided with downwardly directed nozzles 27. 
The mixture of hot air and smoke which enters 

the house through the nozzles 27 leaves the house 
by Way of a horizontally extending discharge duct 
28, through openings 29 provided in the same. 
The duct 28 is located immediately beneath the 
roof it, midway between the ducts 25 and 26, in 
Spaced parallel relation to the latter. The effec 
tive size of the openings 29 in the duct 28 can be 
regulated by means of a longitudinally shiftable 
plate 39, which plate overlies the openings 28 and 
is provided with openings 3 in either partial or 
complete registration therewith. The tracks || 6 
and 2 from which the cages 23 are suspanded, 
are located midway between the center exhaust 
duct 28 and the side feed ducts 25 and 26. 
The mixture of hot air and smoke used in the 

operation of the house is circulated at any desired 
Velocity by a motor driven fan (not shown) which 
is located in a casing 32 at one side of the house. 
From the casing 32 the air passes upwardly 
through a pipe 33 to a heater (not shown) which 
is enclosed within an enlarged portion 34 of the 
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pipe. From the heater the then heated air con 
tinues through the pipe 33 to two branch pipes 35 
and 36, which branch pipes are arranged along 
side each other and are initially separated by a 
partition 37 (see Figs. 3 and 4). The branch pipe 
35 connects with the larger end of the feed duct 
25, while the branch pipe 36, which is relatively 
short, connects with the larger end of the feed 
duct 26. 
The smoke which is mixed with the hot air is 

generated in a smoke pot 38 and is led into the 
hot air system through a pipe 39. The mixture 
of hot air and Smoke which is drawn into the dis 
charge duct 28 by the suction of the faii, leaves 
the house through a pipe 40 which is connected 
with the duct 28. The pipe 40 returns the mix 
ture to the Suction side of the fan-in the casing 
32, for recirculation. A vent 4 in the roof of the 
house allows a certain proportion of the circulat 
ing mixture to escape continually from the Sys 
tem, whereby to carry off excess entrained mois 
ture and also maintain the System at any desired 
pressure. An inlet 42 in the return pipe 40 at 
the same time allows a corresponding amount of 
fresh air to enter the System. 
The circulation of the mixture of hot air and 

Smoke about the meat products is effected and 
controlled in a unique and highly advantageous 
manner. At the point where the pipe 33 opens 
into the branch pipes 35 and 36 the latter are 
provided with butterfly valves 43 and 44 (see Figs. 
3 and 4). The valves 43 and 44 are secured to a 
common Spindle 45, at opposite Sides of the par 
tition 37, and at right angles to each other, with 
the valve 43 controlling the flow through the pipe 
35 and the valve 44 controlling the flow through 
the pipe 36. The Spindle A5 is rotatable and is 
driven at a very low rate of speed from an electric 
motor 46 through an interposed gear reducer 47, 
the spindle making about one revolution every 
two minutes. 
The valves 43 and 44 are preferably of smaller 

size than the pipes 35 and 36 in which they are 
mounted, with the result that the flow is never 
completely shut off in either of the pipes, even 
when the valve in that pipe is in its closed posia 
tion. 
When the spindle 45 on which the valves 43 and 

84 are mounted is in the position shown in Fig. 3 
the mixture of hot air and smoke will be directed 
downwardly from the spaced side ducts 25 and 26 
toward the floor, will converge generally beneath 
the cages 23, and will rise more or less centrally 
through those portions of the cages 23 which are 
closest to the center of the house, as illustrated 
by the arrows in Fig. 6, leaving the house through 
the centrally arranged discharge duct 28. 
As the spindle 45 gradually turns, one of the 

valves, for example the valve 3, will open to its 
full extent and the valve 44 will close. As this 
occurs the volume of hot air and Smoke entering 
through the duct 25 will increase and the volume 
entering through the duct 26 will decrease, caus 
ing the column of hot air and smoke rising 
through the meat products to move laterally to 
ward the side wall 2, as illustrated by the arrows 
in Fig. 7. And as the spindle 45 continues to 
turn, the rising column will travel back to the 
center again and then to the opposite side, con 
tinuing to move back and forth crosswise of the 
house in Such manner as to Subject all of the meat 
products unifOr?nly tÖ the action Of the hot air 
and smoke. 
The frequency of the above described cycle 

may be increased or decreased, as desired. The 
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4 
temperature of the mixture can be regulated 
automatically, as desired, by means well known 
in the art. 

If desired, a system of gearing or other simple 
means may be introduced to cause the cages to 
rotate slowly on their swivel Supports, either con 
tinuously or intermittently, but Such rotation 
forms no part of the present invention. 
While the invention has been herein illustrated 

and described in its application to the smoking 
of meat products, some features of the invention 
are also applicable to the drying or cooking of 
various other products, with or without the addi 
tion of Smoke. 

..I claim: 
i. In an enclosure in which products are adapt 

•ed to be positioned for treatment, inlet and out 
let ports through each of which heated fluid is 
adapted to flow in but one direction, one of said 
ports being divided into two spaced sections, flow 
control devices associated with said sections, and 
means connected with said devices for alter 
nately increasing and decreasing the rate of flow 
through one of said Sections While at the Same 
time alternately decreasing and increasing the 
rate of Eow through the other of said sections, 
whereby to causa the main currents between the 
ports to shift back and forth between said spaced 
Sections without changing their general direction 
of flow. 

2. In a sinoke house in which products are 
adapted to be positioned for treatment, two 
spaced inlets from which a mixture of hot-air and 
Smoke is adapted to be delivered into the house, 
an outlet through which the mixture is adapted 
to leave the house, flow control devices associated 
With said inlets, and means connected with said 
devices for alternately increasing and decreasing 
the rate of flow from one of the inlets while at 
the same tine alternately decreasing and increas 
ing the rate of flow from the other inlet, whereby 
to cause the main currents of the mixture and 
accompanying turbulences between the inlets and 
the outlet to shift back and forth without chang 
ing their general direction of flow. 

3. In a Snoke house in which products are 
adapted to be positioned for treatment, two 
Spaced feed duets fron which a nixture of hot 
air and Sinoke is adapted to be delivered into the 
house, a discharge duct through which the mix 
ture is adapted to leave the house, said discharge 
duct being located between the two feed ducts, 
flow control devices associated with said feed 
ducts, and means connected with said devices 
for alternately increasing and decreasing the rate 
of flow front one of the feed ducts while at the 
same time alternately decreasing and increasing 
the rate of flow from the other feed duct, whereby 
to cause the main currents of the mixture and 
accompanying turbulences between the feed ducts 
and the discharge duct to shift back and forth 
first toward one of the feed ducts and then toward 
the other without changing their general direc 
tion of flow. - 

4. In a smoke house in which products are 
adapted to be positioned for treatment, two spaced 
feed ducts from which a mixture of hot air and 
Smoke is adapted to be delivered into the house, 
said feed ducts being located along opposite sides 
of the hÖlüS?ädjac??it the töp of the låtter and be 
ing provided with longitudinally extending rows 
of downwardly directed nozzles, a discharge duct 
through which the mixture is adapted to leave 
the house, said discharge duct being located ad 
jacent the top of the house midway between the 
feed ducts and being provided with a longitudies 
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nally extending row of openings in the under side 
thereof, flow control devices associated with said 
feed ducts and means connected with said devices 
for alternately increasing and decreasing the rate 
of flow from the nozzles in one of the feed ducts 
While at the same time alternately decreasing and 
increasing the rate of flow from the nozzles in the 
other feed duct, whereby to cause the main up 
wardly rising currents formed by the convergence 
of the flows from the nozzles of both feed ducts 
to shift back and forth beneath the discharge 
duct, first in the general vicinity of one of the 
feed ducts and then in the general vicinity of the 
Other. 

5. In an enclosure in which products are 
adapted to be positioned for treatment, inlet and 
outlet ports in communication with the enclosure, 
means for causing heated fuid to flow continu 
ously through each of Said ports in but one direc 
tion, one of said ports being divided into two 
spaced Sections, which Sections are located at 
Opposite sides of said other port in spaced relation 
to the latter, means for causing heated fluid to 
flow between Said sections and said other port to 
generally U-shaped partially concurrent paths, 
with the concurrent portions of said paths passing 
through the Zone adapted to be occupied by the 
products undergoing treatment, flow control de 
vices associated with said sections, and means 
connected with Said devices for alternately in 
creasing and decreasing the rate of flow through 
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6 
one of said sections while at the same time de 
creasing and increasing in opposite phase the 
rate of flow through the other of said sections, 
whereby to cause the concurrent portions of said 
flows between the ports to shift back and forth 
between said spaced sections Without changing 
their general direction of movement, first ap 
proaching one non-concurrent portion and then 
the other in traversing said Zonie. 

JOHN A JULIAN, 
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