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This invention relates to grain puffing machines 
Or Ovens, my main objects being to provide a 
machine which will puff grains quicker and more 
evenly than is possible with the ordinary ma 
chines so that it is capable of a greater output 
in a given period of time; one in which the oven 
door is quickly and easily opened and closed and 
which is provided with a shock absorbing device 
to prevent possible damage to the door and ma 

. Chine when suddenly released; one in which the 
oven will entirely and quickly discharge the puffed 
grains; and one which is compact and sturdy, and 
has no parts liable to give trouble or get out of 
Order. 
A further object of the invention is to produce 

a simple and inexpensive device and yet one which 
will be exceedingly effective for the purpose for 
Which it is designed. - - - 
These objects I accomplish by means of such 

structure and relative arrangement of parts as 
will fully appear by a perusal of the following 
specification and claims. 
In the drawings similar characters of reference 

indicate corresponding parts in the several views: 
Figure 1 is a side elevation of the machine, 

showing the oven in an upright or loading posi 
tion but with the door closed and locked. 

Figure 2 is a similar view showing the oven in 
verted or in discharge position and with the door 
Open. 

Figure 3 is a transverse Section on line 3-3 of 
Fig. 1. 
Figure 4 is a sectional elevation of the shock 

absorbing device for the door. . 
Figure 5 is an inner face view of one of the 

burner and bearing units detached. 
Referring now more particularly to the char 

acters of reference on the drawings, the machine 
comprises an oven of substantially cylindrical 
interior form and relatively narrow from side to 
side, the sides rounding into the circumferential 
surface of the oven so as to avoid the formation of 
any sharp corners. The Oven has a circular mouth 
2 disposed radially thereof; the diameter of the 
mouth-being substantially the same as the width 
of the oven so as to merge into the adjacent walls 
thereof as shown in Fig. 3; the circular interior 
Wall of the oven on Opposite sides terminating in 
substantially tangential surfaces converging to 
the corresponding sides of the mouth as indicated 
at 3 in Fig. i. By reason of this form of oven, it 
will be evident that an entirely unobstructed dis 
charge from the same will be had when the mouth 
is inverted, insuring a rapid and complete dis 

ss. charge of the contents and preventing any grain 

(C. 99-238) 
being left in the oven to mingle with a subsequent 
charge. 

Projecting from the opposite sides of the oven 
are trunnions 4, concentric with the circular por 
tion of the oven. The trunnions project through 
bearing boxes 5-mounted on longitudinal support 
ing frames 6; the boxes having roller bearings 7 
engaging the trunnions. Both trunnions are 
bored as at 8 to communicate with the interior 
of the oven; the bore of one trunnion leading to 
a safety valve 9 and the bore of the other trun 
nion leading to a Spring passage coil to secured at 
One end On the Outer end of the trunnion and at 
its other end being connected to a pressure gauge 

. This spring or flexible mounting of the gauge 
is an important feature since it absorbs the shocks 
which would otherwise be imparted to the gauge 
with the sudden release of the pressure from the 
oven as the door (later described) is thrown open, 
and which would damage the sensitive gauge 
mechanism. 
A belt pulley f2 is mounted on one trunnion, 

which is adapted to be connected to any suitable 
Source of power so that the oven may be rotated 
at a desired speed, 
The oven mouth 2 is provided about the top 

with a depressed band 3 of lead or the like, which 
forms a sealing seat or gasket for the rim flange 
of a circular lid or door f4. This door is centrally 
and swively suspended from a screw stem, 5. 
This stem projects through and is axially adjust 
able in one arm 6 of a bell crank lever L. This 
arm, extends over the lid in a plane at right angles 
to the axis of the trunnions, and the stem engages 
the arm intermediate its ends. At one end, the 
arm is pivoted as at 7 between ears f8 integral 
with the Owen at the top and beyond mouth 2, 
and at its opposite end is formed with a catch 
tongue 9. 
The tongue is adapted to be engaged on the 

face thereof opposite the oven by a cooperating 
catch element 20 formed on the adjacent end of 
an arm 2. This arm is pivoted as at 22 inter 
mediate its ends but relatively close to the catch 
element between ears 23 integral with the oven 
on the opposite side of the mouth from ears 8. 
At its outer end, the arm is pivotally connected 
to one end of links 24, normally disposed substan 
tially at right angles to the arm. At their oppo 
site end, the links are connected to the adjacent 
end of an operating lever 25, which is pivoted in 
termediate its ends as at 26 between ears 2 inte 
gral with the oven adjacent the bottom. 
The catch arm, links and lever are arranged so 

that when the catch arm is engaged with the 
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2 
tongue 28, the links and lever are in longitutical 
dead center a linement and the links are of course 
under compression. Upon Kinovirag the oute end 
of lever 25 in the direction of the Ottom of the 
Owen, the dead center aligneyeat, of the ever and 
links is of course orogen. Ehis move heat, of the 
lever, if carried out to the extet shown, in Sig. 2, 
SWings the catch axii. 28 so that the catch, Gle 
inent 26 thereon is noved clear of the Oag2e 9, 
allowing the latter to swing away from the even 
and the lid to oper. An actual operation, due to 
the pressure generated. Within the even 37 ae 
puffing and expansion of the grains, it is only 
necessary iof tha operatoR to interey EROWe the 
lever sufficient, to reak its dead cente, 32ine:Cineat 
with the inks. The oven gressure, acticagoza ine 
arm 36 through she id to Slying said 3,3', 0.3t 
Wardly, is sufficient to then further tra She catch 
airn 29 to 2, release positioa. 
The door whea this Siddely released &nd 

opened thera of course tends to recouyadi violen3S. 
is have therefore provided aeans to a Soto this 
shock, Such aeans is in the for of a hydratic 
cylinder 28 pivoted adjacent, the kottoza as st 
29 on the oven adjacent, he botton thereof ic 
opposed relation to the operating leveg. 
A piston 39 having a kaleed passage 34 therea 

{hrough (see Sig. 4) is corrected to 8 sistor 
rod 32 which grojects for the Ciposite 05' 02 
end of the cylindes through a packing glazai 
33 to a connection. With the Otte eas of the 
other arm 86a of the e crank ever T. GEO-Ves 
33 are provided along the interior Vyalis of the 
cylinder which decrease in depth iro (, ae upper 
or packing gland end down, to £), terri, attox 
Sorine distance from he bottom of the cycle 
as shown in EFig. 4. his unit is 22.3.Inged. So 
that when the Over id is closed, the gistOS is 
adjacent the top of the cylinder, there the 
grooves are deepest; the cylinder being filed 
with oil or similar liquid. When the Aid Opeas 
and the beil crank lever 222s, the piston rod 
is moved toward the bottom of the cylindies. With 
out much resistance at first, since the oil ca: 
freely by-pass the piston Olga he grooves. 
By the time the id eaches the fully oper 20 
sition where it is entirely clear of the path of 
matter discharging from the oven south, 2nd 
as shown in Fig. 2, the piston is adjacent the 
bottom of the cylinder beyond the grooves 34. 
Return movement of the id is thus retarded, 
since the oil can then. Only by-pass through the 
bleed passage 38, and as a result the lid tends 
to remain in its fully open position, 

In Order to enable the lid to be closed when 
desired without having to force the oil through 
the Relatively Small bleed passage and grooves, 
it provide a relatively large Waive controlled by 
pass conduit 35, connected to the cylinder adir 
jacent the top and bottom and located on the 
outside of the same. 

In order to substantially balance the weight 
of the lid and associated parts, counterbalance 
weights. 36 are provided about the cotton of 
the oven; these weights being transversely spaced 
as shown in Fig. 3 in Order to allow the operat 
ing lever 25 to project therebetween when the 
door is fully 'Open. 
To insure even heating of all the grains in 

the over as the latter rotates, mount gas burn 
ers on both sides of the same. Each burner 
includes a cylindrical hood 3 formed with the 
adjacent bearing box 5, the inner open edge of 
the hood flange cooperating with a circular fange 
38 on the oven to form a substantially gastight 

3,549,356 
Burner chamber 39. The fange 33, except at 
and adjacent the mouth 2, is spaced outwardly 
of the cylindrical Wali of the overa, as 8207 is 
Fig. 3, SO that the orgher chamber extends about 
Such Wall as Well as the Otter Verticg, side 78 
of the oven. 

Formed within the hood is the oligae; (33, Saaya 
ing a rov7 of spirally arrange A2Aer garags 
6 facing the oven. A gas and air gigae are 
take passage 32 leads to the earnei, Yiiie an 30 outlet ven, (33 leads frog in the hood Sydjacera, as 
top. It inay here he noted that, cogtsenge&s 
using the heat from the spent gases 3&SAzng (sozia 
the 7ent as a Eleans for pressing age grassas, 
to de Suffed, thesey CAttig (of the trage & 8 
grais Rust toe left, ia ae (OWes. 

II operation, when it is desired to 23 ae 
Over, it is dispose is J. Egilgit gossilica, Ghe 

5 

lid is opened and the grain to tie aegiste 
2.02 at is poured in. The is is the closes 22at 
ocked, and he over is losses. Tas. Rostic: 
of Course continuously arrates ae ge&R axon, 
&nd 2S it tug ables, it is subjected to be 263; 
applied by the others to the CVeR or of scieS 
thereof and over Substantially its (22&ie area. 
Due to this heating of practically line estage over 
area, and to the relative narrowsness of 829 Oyega, 
all the ga'8i is quickly 35 ad horoughly asses 
and pigfied. As a rest it, Kot only as 8he graic 
Amore rapidly puffed than is oscigarily the cage, 3. 
giving my machine a large gottential oat, a 
a given time, but all the grains are Statojecte 
to gractically the Sarine degree of hege, givigag 
a product of very aniform quaality, 
When the puffing operation is coaplete in 

Over is halted in 3 inverted easior. Ring 
places the operating lever in an up;7&srally pro 
jecting position, where it is coaayeie:A; for Ege 
operator to is apart the initial lockefeleasing 
ROWeeght theseto in the direction of Rae ge. 
The door then suddenly lies open due to the 

S. 

4. 

pressure within the oven as previously described, . 
and is held in 2Ia open position by Rae Sacc. 
absorber unit. 

The grain then congpletely disch Egas firsa 
the over, due to the absence of any slasha) co 
ners or obstructing ledges thereign as previously 
explained. The over) is then turned to as a uga 
right, position with the door still operategy 
for reloading. 
The pressure gauge , by means of which he 

Operator can determine the conditions within the 
oven, being mounted axially of the over aga 
entirely clear of the same and its working parts, 
is always exposed where it may be readily ob 
Served. 
From the foregoing description it will be readio 

ily seen that I have produced such a device as 
Substantially fulfills the objects of the invegator 
as set forth herein. 
While this specification sets forth in detail 

the present and preferred construction of the 
device, still in practice such deviations froRa such 
detail may be resorted to as do not for R a de 
parture from the spirit of the invention, as de 
fined by the appended claims. 

Having thus described my invention, what 
claim as new and useful and desire to secure by 
Letters Patent is: 

1. A grain puffing machine comprising an en 
closed oven forming a pressure-tight puffing 
chamber, trunnions rigid with and projecting from 
Opposed walls of the oven, bearings in which said 
trunnions are turnably supported, means applied 
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to one trunnion to rotate the same, and heating as 
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means mounted in fixed relation with the bearings 
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concentric with the trunnions and applied to said 
Opposed walls. 

2. A grain puffing machine comprising an en 
closed oven forming a pressure-tight puffing 
chamber, trunnions rigid with and projecting from 
opposed walls of the oven, bearings in which said 
trunnions are turnably Supported, means applied 
to one trunnion to rotate the same, circular fixed 
hoods concentric with the trunnions disposed on 
opposite sides of the oven, circular flanges pro 
jecting from the opposed walls of the oven and 
cooperating with the adjacent edge of the hoods to 
form, with said oven Walls and hoods, enclosed 
heating chambers, and heating means disposed in 
Said chambers. 

3. A structure as in claim 2, in which said heat 
ing means comprises gas burners provided With a 
plurality of jet openings disposed in facing rela 
tion to the enclosed oven Walls and surrounding 
the trunnions. 

4. A structure as in claim 2, in which the pe 
ripheral wall of the Oven is mainly concentric 
with the Owen and the flanges are disposed out 
wardly of said concentric wall portion whereby to 
include said peripheral Wall as a part of the heat 
ing chamber. 

5. Holding means for the pivoted lid of a grain 
puffing oven comprising an arm extending over 
the lid and from which the latter depends, means 
pivoting the arm at one end on the oven to One 
side of the mouth, a catch arm pivoted intermedi 
ate its ends on the oven on the opposite side of the 
mouth; the adjacent ends of the arms forming 
catch elements adapted to Overlap in cooperating 
relationship when the lid is closed and the catch 

3 
element on the last named arm being then Out 
wardly of the other catch element, and manually 
operable means to turn the catch arm sufficiently 
to move the catch element thereon clear of the 
path of rotation of the Catch element On the first 
named arm and normally functioning to prevent 
preSSure in the Owen acting on the lid and first 
named arm and tending to Swing the latter out 
Wardly, from turning the catch arm to Such clear 
position. 

6. A structure as in claim 5, in which said man 
ually operable means comprises a link pivoted at 
One end on the Outer end of the catch arm, and a 
hand lever pivoted intermediate its ends on the 
opposite end of the link and pivoted intermediate 
its ends on the oven; Said lever and link being lon 
gitudinally alined when the catch elements are 
engaged. 

7. A grain puffing machine comprising an en 
closed puffing oven having opposed end walls, 
means mounting the oven for rotation about its 
axis, and gas burners mounted in fixed position 
beyond Said end walls and disposed concentric 
With the Owen, said burners being provided with a 
plurality of jet openings disposed in facing rela 
tion to said walls. 

8. In a grain puffing Oven having a mouth, a 
hinged lid for the mouth and releasable catch 
means to hold the lid closed, shock absorbing 
means applied to the lid and including a hydraulic 
cylinder mounted on the Oven and a piston therein 
connected to the lid, there being a fluid bleed 
passage bypassing the piston, a relatively large 
conduit tapping the cylinder adjacent its ends, 
and a manual control valve in said conduit. 
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