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1 Claim. 
1. 

This invention is directed to a core box vent 
plug and the method of making such plugs each 
of which comprises a cupped metal or plastic 
unit having a sleeve portion for seating in a core 
box vent and having a perforated thick base to 
bleed air from the core box interior and to pro 
vide an auxiliary surface to span the vent area, 
to thus suitably complete the core box surface 
areas at each vent. 
In using vent plugs it is general practice to 

provide numerous vents and plugs in core boxes 
in positions calculated to do the most good in the 
most efficient manner to obtain well made fin 
ished cores. A blast of air borne core Sand into 
a core box must have quick dissipation of the 
air plus entrapment of the sand. This action is 
best obtained by placing numerous vents in Well 
selected positions to encourage the complete fill 
ing of the core box. And such vents must be 
capable of allowing air to escape and to retain 
the sand by the use of vent plugs secured therein. 
The vents are kept Small in diameter and the 

plugs likewise range small, for example, from 3% 
of an inch or under in diameter. This restricted 
size makes it difficult to fabricate plugs accu 
rately and in quantity. 

It is one of the main objects of this invention 
to produce these small plugs from metal and to 
so design the same as to lend theniselves to ac 
curate and large quantity production. f 
One of the further objects of this invention is 

to provide a core box vent plug that is uniform 
and of sturdy structural material adapted to hold 
its shape while performing its function, and one 
that will not blemish or distort the surface of 
the finished core. It has been found that screen 
vents, which are now in general use for this pur 
pose, have a tendency to dish under normal core 
making conditions requiring manual touching up 
of the cores removed from the core boxes which 
is objectionable and costly. 
Another object of the present invention is to 

provide a simple method to inexpensively pro 
duce Went plugs from pellets cut from a rod of 
predetermined diameter or punched from plate 
or sheet Stock. The method of making includes 
a variation wherein the plugs may be made di 
rectly from rod stock instead of pellets. 
Another feature of the invention is to provide 

a plug wherein the sleeve is tapered to help hold 
the plugs in place within the core box vents 
while being subjected to the internal pressure in 
the box during the core making stage. 
The plug is provided with a semi-flexible thin 

shell to conform to the surface of the core box 
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vent opening and to adjust itself to any irregul 
larities in the vent structure. The plug then has 
a heavy transverse base to reenforce the shell at 
the adjacent base end and to keep the shell from 
collapsing making this end of the plug sturdy and 
capable of withstanding the radially inwardly 
directed stresses induced by forcing the plug 
home in the core box vent. This relationship of 
the vent plug base and sleeve together with the 
enlarged peripheral portion of the plug at the 
base all contribute to the efficient and effective 
use of the plug in its designed capacity. 
The heavy base not only forms a stiff wall for 

the core box at the vent opening but also pro 
vides a Solid end for receiving blows from any 
tool that may be used in driving the plug into 
place in the core box vent with the surface of the 
base flush with the interior surface of the core 
box chamber. 
The core box vent plug further includes the 

idea of using tapered apertures in the plug base 
or bottom with the same widening out in the 
direction away from the internal surface contour 
of the core box so that no sand or other foreign 
matter which may enter the openings will be 
come lodged therein. The apertures are self 
cleaning by virtue of the tapering walls there 
of. In this same category it is proposed to use 
variously shaped and arranged openings in the 
face of the plug having selected minimum widths 
or diameters as best determined by the caliper 
Or grade of Sand or other material used in mak 
ing cores. 
As another feature of the invention it is pos 

sible to vary Such minimum widths or diameters 
of the entry or face portions of the vent plug 
apertures by Selection with the proper positioning 
of the cut-off plane in transverse relation to the 
length of the stock penetration of the openings 
as initially formed in the metal stock used to 
make the plugs with the method herein proposed. 
This plug and method of making same also 

contemplates the introduction of reenforcing ribs 
Within the Small interior cavity of the plug. The 
ribs are axially disposed between the base and 
the sleeve walls and positioned radially within 
the hollow of the vent plug. Thus the ribs tie 
the sleeve and base together to strengthen the 
base against deformation and the sleeve against 
collapse. 

In a Small bore vent plug of this kind made by 
the method herein proposed it is possible to in 
troduce suitably positioned ribs or fins to pro 
duce a light weight cellular structure with a thin 
ner base or thinner walled sleeve, or both, to 
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Sustain the internal core filling air and sand 
pressures. Thin plugs of this character with Se 
lected perforated base patterns can be imanufac 
tured with rapidity and ease by the present, 
nethod and Will serve their designed purposes 
with efficiency under long periods of use. 

Under the impact method used to manufacture 
the vent plugs it is a further object to Select base 
aperture patterns that Will permit radial dis 
placement of the pellet metal under the forming 
ran impact to create a coraplete and flawless 
went plug. The designs of apertured bases illus 
trated have proven satisfactory in that they pro 
vide sufficient avenues for radial displacement 
of the metal to low about the forming Iran parts : 
and into the sleeve cavity under impact without 
injury or damage to such ram partS. he de 
Signs are Suggestive only and may be varied but 
they do fulfill the operative fabrication regaire 
ments. 
Other features and advantages of the went 

plug of this in Veration and the rethod of gaak 
ing the same shall hereinafter appear in the foll 
lowing detailed description having reference to 
the accompanying drawings forming a part of 
this specification. 
In the drawings: 
Fig. 1 is a fragmentary cross Sectional view of 

a portion of a core box taken through a core box 
vent with the plug of the present invention seated 
within such vent and in section Substantially as 
viewed along the line - in Fig. 2; 

Fig. 2 is a face view of a fragmentary Wall poi 
tion of a core box with the exposed faee of the 
went plug shown flush. With the Surface of tha coe 
box at the vent area, location thereof; 

Fig. 3 is a perspective view of a pellet used as 
the stock piece from which a plug is to be fabri 
cated; 

Fig. 4 shows a croSS Sectional view of a frag 
mentary portion of a die used in the formation 
of the plug with one of the pellets in place: 

Fig. 5 is another cross Sectional view of the dia 
with further structural details and illustrating 
the first step of pellet deformation by impact to 
produce the vent plug; 

Fig. 6 indicates the trimming step to level off 
the skirt or sleeve portion of the plug to produce 
a plug of given length; 

Eig. 7 illustrates another step in the method of 
making the plug to produce the tapered end; this 
step being optional although preferred; 

Fig. 8 shows the last step in making the plug 
which is also a cut-off or trimming stage for com 
pleting the plug to final length and to open the 
plurality of preformed apertures in the plug; 

Fig. 9 is a side view of a fragmentary part of 
a piece or rod stock that may be used in a modi 
fied manner to fabricate vent plugs of the present 
design; 

Fig. 10 shows the same rod stock partially in 
Section and drilled axially as the first step of this 
modified way of making vent plugs; 

Fig. 1 illustrates a hobbing operation to de 
form the rod stock by penetration at which state 
the plug parallels the Fig. 5 step shown in the 
first method illustrated; 

Fig. 12 indicates the cut-off step which pro- . 
duces the finished vent plug; 

Fig. 13 is an enlarged fragmentary detail cross 
Sectional view of the plug at one of the apertures 
therein as this portion of the plug appears when 
made by the hobbing process; 

Fig. 14 is a similar view as Fig. 13, but prior to: 
the cut-off state to indicate how the entry di 
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4 
ameter of the openings might be varied by a shift 
in the transverse cutting plane selected; 

Figure 15 is an inside view of the pig Show 
in Fig. 1 as the same Would appear when Seel 
from the left in Fig. and removed from the core 
box; 

Figs. 16 and 17 are face views of vent plugs 
illustrating different feasible aperture patterns 
of air bleed Openings arranged for fabrication 
by the methods indicated and as hereinafter 
described; 

Fig. 18 is an inside view of a went plug of light, 
weight design including diametric iribs coin Knected 
and extending between the sleeve Walls and 
acroSS Said apertured base; and 

Fig. 19 is a detailed sectional view of the lattel' 
plug as seen substantially along the line 9-8 in 
Fig. 18. 
As best seen in Figs. 1 and 2, the vent plug 
is lodged in fixed position within a bore 2 in a 

wall 3 of a core box 4, and comprises a thin 
sleeve 5 having a closed end forming a heavy 
base 6 which is the closure wall of the plug, with 
the base 6 having a plurality of tapered aper 
tures 7 therein to bleed air from the chamber 
8 of the core box 4 into the sleeve B, bore 2 and 
out into the atmosphere. 
As will be explained in the method of making 

the plug, the base diameter is preferably some 
What greater than the diameter of the open end 
of the sleeve to aid in holding the plug firmly 
seated within bore 2 of the core box thus coun 
teracting displacement of the plug under internal 
core box pressures created during the core nak 
ing cycle. The face 9 of the plug spans the 
bore area, and should at all times remain flush 
With the inner Surface to of the Wall 3 of the 
core box 4 to produce sand cores in the box that 
will come out finished and complete in spite of 
the vent area existing at the vent plug location. 
The apertures 7 are divergently tapered in 

Wardly from the face 9 of the plug to widen 
into the hollow interior of the sleeve 5 by which 
arrangement the apertures are self-cleaning to 
remain fully open and to function in their full 
capacity for venting the interior chamber of the 
Core box 4. 
As an added feature the cavity of the plug f 

is provided with radially positioned fins or ribs 
5a that extend axially from the base 6 toward 
the open end of the sleeve 5. These ribs a pro 
vide reenforcing structure between the base 6 
and the sleeve 5 to introduce optimun rigidity 
and strength into a vent plug of this character 
as made possible by reason of the impact method 
employed in making these plugs. 
The method of making this vent plug is illus 

trated in FigS. 3 to 8 inclusive and will be re 
ferred to as the impact method. As the stock, 
pellets such as are punched from plate or 
sheet stock material such as aluminum, or they 
may be cut or sheared from rod stock if desired, 
Each pellet is then dropped into a, bore 2 
in a die 3 as shown in Fig. 4, the bore terminate 
ing in a shallow conical or dipped bottorn 4 
which aids flow and distribution of the pellet 
metal maSS under impact and which also forms 
each plug with a closed bottom having a surface 
tip 5 conforming with the contour of the dipped 
bottom 4 of bore f2. 
The next step in the process is shown in Fig. 

5 wherein the pellet is deformed into the cup 
shape of the finished vent plug. by the impact. 
of a ram 6 having prongs 7 at the end thereof 
to penetrate-the-base portion of the plug to form 
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a pattern of predetermined open design; in the 
bottom of the plug. Ran: G is also appropriate 
ly slotted at a to provide the forming means. 
for the ribs 5a. Obviously, this impact step may, 
be divided into a general initial forming step. 
to merely provide the sleeve shape. followed by 
an impact step to subsequently form the hole. 
penetrations in the base portion of the plug, if 
this dual procedure is desired. 
The plug formed in Fig. 5 is then removed. 

from the impact ram 6 by a stripper 8, during 
retraction of the ram after which the sequence. 
of this forming stage is repeated. When the 
plug is formed in Fig. 5 it has a wavy free upper 
edge. f 9 on sleeve 5 which is then trimmed off 
along, a line. 20 by cutting or grinding means, 21. 
as seen in Fig. 6. 

Fig. 7 indicates the step in the process of mak 
ing these plugs wherein a suitably shaped hold 
ing die 22 positions the plug for contact by a 
ram 23 forced against the surface tip 5 of the 
plug f. This action tends to flatten tip 5 and 
cause radial expansion of the bottom 6 of the 
plug as at 24 to attain a larger tapered end 
on the plug in a position about the base 6 and 
partially along sleeve 5 to produce a tight fitting 
plug that will counteract rotational or axial 
movement Within the core box went having the 
plug therein. With the sleeve diameter Smaller 
better plug insertion is possible when they are 
being forced into place in core box went bores. 
The surface tip 5 is a convenient way to supply 
excess base metal for the upsetting operation. 
By squeezing a base formed with coplanar Sur 
faces between two compression members as in 
Fig. 7, a similar radial base expansion may be 
obtained. Also, by tapering the end of the ram 
23 to simulate the tip 5, a coplanar Surfaced 
base can also be expanded. 
The final plug trimming stage is indicated in 

Fig. 8 wherein a slice is taken off of the plug 
along a transverse plane 25 by a cutting or 

grinding means 26. Obviously it is possible to 
double trim the plug simultaneously to per 
form both the Figs. 6 and 8 operations if the 
Fig. 7 step is not used and in close tolerance 
situations may warrant such procedure. 

It should be noted that the hereinbefore de 
scribed expanding step is performed before the 
base slots or penetrations are exposed by remov 
ing a polition from the outer surface of the base. 
In the aodified method to follow the expandable 
action is also employed before the solid portion 
of the base is removed fron the opening design 
that has been in pressed into the body of the 
base. This prevents distortion of the openings 
and the surrounding portions of the plug to thus 
maintain the designed maximum or minimum 
clearances of the structure at the exposed fin 
ished surface of the plug. And, by using a thick 
headed plug, no distortion between the patterned 
plug face parts results when the plug is driven 
home in a core box vent to accomplish its pur 
pOSe. 
This modified procedure is shown in Figs. 9 to 
2 inciusive and contemplates using a round 

stock rod 2 of a selected material such as alu 
minum. This rod 2 is axially drilled as 28 to 
a given depth and then retained in a fixed posi 
tion by a carp 29 whereupon a hobbing tool 30 
is driven into the bore 28 and forced into the 
rod metal a predetermined amount. Tool. 30 has 
a plurality of tapered prongs 3 of a given ar 
rangement to genetrate the rod, this action au 
tomatically causing the rod to swell radially out 

6 
wardly at the radial plane of the prongs to pro 
duce the tapered plug without the Fig. 7 func 
tion. A piece of the rod 27 is then-cut off along 
the plane of the lirae. 32 traversing the holes 7 
to form the finished plug . As seen in Fig. 14, 
by (anging the cutting plane to any one of a 

0. 

5: 

20 

25 

35 

40 

50 

55 

60 

70 

75 

number of positions, 33, 33, or 35, the size of the 
finished openings on the face-side of the finished 
plug shall be as at 36, 37 and 38 respectively. 
The hobbing operation also produces a slight 

swell at the inner plug outlet ends of the aper 
tures or openings to create by metal flow an 
annular ridge, 39 which will reenforce the larger 
peripheral outlet atteas about the holes or open 
ings in base. ... for added strength to counteract 
cracking or fissuring leading to rupture between 
adjacent, openirags during, use. Ridges 39 also 
permit the use of a thinner base 6 in the manu 
facture of the plugs . Hobbing tool 3 may also 
include lib forming recesses, if desirable, to pro 
duce ribs such as 5d in Fig. . 

In the vent plug shown in the previous fig 
ures, the openings 7 constitute a plurality of in 
terrupted concentric slots as shown in Fig. 2. 
In Fig. 16 and 17 other vent opening arrange 
ments are shown. In Fig. 16, a radial design of 
slots 40 are indicated. Fig. 17 shows another 
concentric slot aperture design. Af. Fig. 18 is 
made with a quarterly slotted pattern having 
the generally radially disposed slots 43 in the 
four segments of the plug. Each of these pat 
terns are arranged with avenues providing for 
proper radial displacement of the metal under 
ram impact, the avenues being generally radially 
located to protect the ram parts when in Opera 
tion. 

In all the designs the maximum diameter of 
the holes or the maximum width of the slots 
must be selected in accordance with the coarse 
ness or fineness of the sand used in the making 
of cores in the core box. By tapering all the 
openings divergingly away from the face side 9 
of the plug, the same variable cutting plane 
procedure explained with reference to Fig. 14 
may be followed to determine the maximum face 
sizes of the openings of the vent plug apertures. 

For example, when sand is used wherein the 
greater percentage of the granules thereof ex 
ceed 0.016 of an inch making this the maximum 
in fineness, the maximum width of the slotS or 
diameters of the holes may be retained at ap 
proximately 0.014 of an inch. This practice 
would allow retention of the core sand in the 
core box and also provide for passage of Smaller 
grains or of dirt and other foreign matter that 
would find its way to the vent plug areas. 

Figs. 18 and 9 show a plug 44 having diamet 
ric ribs or fins 45 disposed within the plug cav 
ity to illustrate the idea of using such ribs to 
create a cellular plug. Such a plug is of great 
strength and would allow the use of a very thin 
sleeve 46 and a very thin base 47 with Suitable 
apertures such as 43 hereinbefore noted. And 
a plug of this type can be readily produced by 
the methods herein disclosed and explained. 

All contemplated variations, changes or modi 
fications in the vent plug per se or in the method 
of making the same shall be governed by the 
breadth and Scope of the appended claim di 
rected to the Subject matter of the present in 
vention. 
What I claim is: 
The method of making a core box vent plug 

comprising an integral one piece body in the 
form of a cup, said cup having a perforated heavy 
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base and a contiguous thin walled portion ex 
tending away from said base; which method 
consists of placing a stock pellet within a con 
fining cavity of a die, striking said pellet With 
impact means to deform said pellet into a thin 
walled cup with a thick base, and simultaneously 
causing partial perforation of Said base from 
within said cup, then trimming the open end 
wall portions of said cup to a predetermined 
length, then applying pressure to opposite sides 
of the thick base to produce limited radial ex 
pansion of said cup at the base end thereof With 
respect to the cup wall end thereof, and finally 
removing a complete transverse portion of the 
external surface of the base to expose the ad 
jacent ends of the partial base perforations. 

EDWIN F. PETERSON. 
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