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This invention relates to sparkplugs, more 
particularly to a method of, and a machine for, 
positioning compacted powder in a spark plug 
finsulator core for sealing a center electrode in 
the bore thereof. . . . . . . . . . . . . . 

When compactible powders, such as talc, are 
used to seal a center electrode in the bore of an 
insulator of a spark plug, a production problem 
arises in positioning the compactible powder in a 
narrow annular space between the electrode and 
the insulator due to the fact that considerable: 
force is necessary to compact the powder suffi 
ciently in the narrow annual space to result in a 
self-sustaining sealing body. It is a character 
istic of compactible powder, particularly of talc, 
that it must be compacted in position in the nar 
row annular space in shallow layers, otherwise the compacting force, usually applied by a recip 
rocating ram, will not be distributed evenly 
through the body of the loose powder and as 
"bridging' results whereby the upper portion of 
the layer of loose powder is firmly packed to 
gether while the powder below this layer will not 
have the compacting force applied to it, allow 
ing it to remain loose and substantially uncom 
pacted so that functionally it will not serve the 
purpose of Sealing the electrode in the insulator. 
It has already been suggested that this problem 
may be solved by changing the characteristics of 
the powder to improve its “flowing' qualities so 
that the "bridging' of the powder will be obviated 
to allow the powder to be compacted in relatively 
thick layers. A self-sustaining sealing body of 
compacted powder may be compacted into posi 
tion between the electrode and the bore of the in 

arate relatively thick layers. 
The present invention contemplates the provi 

Sion of a method of positioning compactible 
powder to form a holding and sealing body be 
tween a center electrode and the bore of an insu 
lator wherein the powder is carried into the nar 
row annular space in relatively small increments 
which are readily compacted without "bridging.” 

Sulator under these circumstances in three sep 

the method delineated above which is cheap and 
makes possible very uniform results when used in 
a mass production line for producing sparkplugs: 

. . . . ; 50 

By the present method, as carried out by the . 
in large quantities. 

machine disclosed herein, the powder is com 
pacted in position in as small a layer as may be 
found practicable. For example, it is possible by 
the use of this method and machine to position a 

6 Claims. (Cl 18-1). 
sealing body of compacted powder in the narrow 
annular space between the electrode and insu 
lator of a spark plug in approximately 20 small 
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This invention further contemplates the provi-45. 
sion of a machine which conveniently carries out 

SS 

layers which may be controlled to suit the condi 
tions under which the compacting occurs and 
taking into consideration the uniformity of the 
results obtained. . . . 
This invention contemplates inverting the 

spark plug insulator and electrode over a loose 
layer of the compactible powder, and holding in 
such position by a suitable means adjacent to a 
vertically reciprocating ram which is adapted to 
move into and out of the narrow annular space 
between the center electrode and the insulator while moving with each reciprocation through 
the loose layer of compactible powder. The face 
of the ram is provided with a flat horizontal sur 
face which, upon passing through the loose layer 
of compactible powder, has heaped upon it a 
small increment of the loose powder which is then 
carried by the ram during its upward movement 
into the narrow annular space between the elec 
trode and the insulator bore to be compacted 
against the floor of the narrow annual space. 
Thereafter the ram continues to reciprocate in 
timed relation under control of an automatic 
actuating means. . . . . . . . In each reciprocation the rampasses through 
the layer of loose powder to pick up a new in 
crement of the compactible powder which is car 
ried upwardly into the narrow annular space and 
compacted into position to form a self-sustaining 
body, sealing the electrode in the insulator bore. 
Automatic control means are provided to give a 
timed relation between the holding and guiding: 
devices: which secure the electrode and insulator 
in position with reference to the ram and to con 
trol the reciprocation of the ram until a predeter 
mined amount of powder has been compacted in 
position, whereupon an electric control stops the 
reciprocation and allows the operator to remove 
the packed sparkplug insulator from the machine 
by actuating a manual over-control and there 
after to insert a new insulator and electrode in 
position in the machine to begin a new cycle by 
again actuating the manual over-control. 

It is, therefore, a principal object of this inven 
tion to provide a method of compacting a self 
sustaining holding and sealing body in position 
in a narrow annual space formed between a cen 
ter electrode and the bore of an insulator by 
carrying loose compactible material into the nar 
row. annual space by the member which compacts 
the material in position to form the holding and 
sealing body. . . . . . . . . . . . . . . . . . . . . . . . . . 
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It is a further object of this invention to pro 
vide a machine which will conveniently carry this 
method into practice and which is cheap, durable 
and capable of sufficient production to justify its 
use in a production line by giving uniformly good 
results at relatively high speed. 

It is a further object of this invention to pro- - 
vide a machine adapted to compact" a body. of 
powder into a self-sustaining holding and sealing 
body in the narrow annular space between the 
center electrode and the bore of a spark plug 

5 

lo 

4. 
space f 6. A body of cement f8 is positioned be 
tween the center electrode and the bore, and, in 
order to prevent the escape and lodgment of 
this cement into the annular space 6, a washer 
9 is positioned above the shoulder. 4, which is 

preferably made of some heat-resisting material 
such as asbestos or the like. The end of the re 
duced portion ft of the center electrodetis pro 
vided with a short longitudinal bore 20 which 
forms a means for holding the center electrode 
in position during the compacting period, as will 

which is substantially automatic in operation.... 
once a cycle has commenced and carries through: 
the compacting of the self-sustaining body 
through to completion at one station in a product, 
tion line. 

It is a further object of this invention to pro 
vide a method of and a machine for compacting 
a self-sustaining holding and sealing bodyinpo-. 
Sition in a narrow annual space formed between 
a., center-electrode rand; the borer of an insulator. 
whereby, loose compactible, material is carried-in 
to the narrow, annular: Space-in. Small increments: 
by the member which, compacts the material in 
position to form the holding and sealing body, all 
at One station...in a production line. . 
Other objects and advantages of this invention 

relating to the arrangement, operation-and func 
tion of the related elements of the structure, to, 
various details of construction, to combinations so 
of parts and to economies of manufacture, will be 
apparent to those skilled in the art upon consider 
ation of the following description and appended 
claims; reference being had to the accompanying 
drawings forming. a part of this specification. 
wherein like reference characters-designate-cors. 
responding parts in the several views. 

Fig; 1 is a cross-sectional relevation of a spark. 
pluginsulator with the center electrode in position 
therein. . . . . . . . . . . . . . . . . . . . 

Fig. 2 is a Sectional elevation of the same insul 
lator, similar to Fig. 1, just after the powder pack-, 
ing Operation is: completed, 

Fig. 3 is, an elevation, partly in section, of as 
machines incorporating the method of packing 
powder... . . . . . 

Fig. 4 is an enlarged sectional elevation of a 
machine portion adjacent the lower end of the 
sparkplug-insulator. . . . . . . 

Fig. 5 is an enlarged sectional elevation of the 
same machine portion, shown in Fig. 4, showing 
the action of the compacting member. 

Fig. 6:is a perspective:View of the machines in 
cluding a schematic diagram of an automatic con 
trol means: . . . . . . 

Fig. 7 is an enlargeds perspective view of a 
portion of the control means; . . . . . 

Referring to the drawings, particularly to-Fig. 
1, an insulator. O is shown having an internal: 
longitudinal borer in which is positioned a cylin 
drical center-wire: 2, a portion 3 of which pro-. 
jects from the lower end of the boretor-form the 
firing tip of the electrode. At the opposite end of 
the insulator, distal from the end from which pro 
jects: the firing, tip 3, a shoulder 4 is provided. 
on the center electrode against; which: is com 
pacted a body 5 of compactible powder, such as 
talc or the like, into a narrow... annular space. 6; 
formed between the bore if of the insulator and 
a reduced portion 7 of the electrode, the shoul 
der. A providing a floor for the annular space; 
As shown in Fig. 2, the powder is: compacted: 

into as Self-sustaining... body to Seal the center 
electrode 2 in the bore: if of the insulator, by the: 

20 

25 

4. 

50 

5 5 

30 

65 

70 

be described hereinafter, and also provides a con 
venient method for holding a terminal piece 2 
(Fig. 1) in position upon completion of the insul 
lator assembly. The terminal piece 2 is provided 
withi; a downwardly-extending flange 22 which 
extends, into the annular space 6, having posi 
tioned around it a resilient washer 23 of asbestos 
after, which the aperture 26) is peened as at 20a to 
hold the terminal piece.2 permanently in posi 
tion on the insulator. The insulator; assembly 
shown: in Fig. 2 illustrates the condition of the 
insulator immediately after the packing operation. 
is completed, and before the terminal piece. 2 is 
positioned thereon. The insulator: assembly, as 
shown in Fig. 1, is complete and may be positioned 
directly, into the shell (not shown) of a sparks 
plug for the final assembly; thereof. 

Referring now to Fig. 3, the insulator. shown in: 
Fig. 2, first having the center wire 2 cemented in: 
position as described above, is positioned between 
a fixed guiding means, or spindle member 30 which 
is-anchored to a bridge member 3 feat its lower end. 
by having an enlarged, portion. 32. fitted' into a: 
socket:33-therein. The bridge member. 3, is posit 
tioned across., a pair of buttresses 344 forming a 3 
part of a frame member 35 having a base: 35a. 
The upper-end of the guide member 30 is provided: 
with an upwardly, extending: nib 36, which is: 
adapted to fit into the aperture: 20 of the center: 
electrode. 2. The end of the electrode. 2 rests: 
against a shoulder: 37 on the guide-member. So as: 
to support it in a fixed-spatial relation with ref 
erence to the frame member 35 adjacent an out 
wardly extending ledge member-38 which supports 
a funnel member. 39, whose function will be de 
scribed: hereinafter. . . . . . . - 
The edge member 38 is provided with an aper, 

tures 40-in which the funnel member 39 is posi 
tioned, holding it in fixed relation with references 
to the frame member 35 concentric with the guide: 
member 30. Adjacent the upper side of the ledge: 
member:38, a bridge 4 is provided to cross the 
aperture 40, the bridge having an aperture 42 ad 
jacent its central location also in concentric rela 
tion with the: axis of the guide member; 30. A. 
thimble 43 is positioned in the aperture: 42 and is'. 
adapted to extend downwardly, from the bridge 4 
to cooperate with the upper-end of the guide mem. 
ber, 30; by means of an aperture 44 positioned in: 
ther bottom of the thimble, which is preferably: 
relatively, thick. The thimble bottom embraces: 
the nib 36 positioned on the terminus of the guide: 
member 30; the aperture being in concentric rela 
tion therewith. The inside diameter of the thimble: 
43, at its upper end, is sufficiently large to Snugly. 
embracean enlarged portion fod of the insulator - 
While the inside dimension of the thimble adja 
cent its floor above the aperture 44 is of such a . 
dimension to snugly embrace the terminal end of 
the insulator, as contra-distinguished from the 
firingtip from which the portion 3 of the elec 
trode projects. The insulatoric and electrode: 2: 
as assembled, as shown in Fig. 2, with the cement: 

positioning of the sealing body 5 in the annular is 8 in either wet or dry condition, are dropped into: 
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the thimble 43 so that the end aperture 20 of the 
center electrode is in cooperative relation with the 
nib 36 with the terminal end of the insulator posi 
tioned adjacent the floor of the thimble and the 
enlarged portion Oa of the insulator snugly posi 
tioned in the upper end of the thimble. . . 
A holding means 50 is then lowered to cooper 

ate with the firing tip. 3 of the center electrode 
to urge, the electrode downwardly into coopera 
tive fixed relation with the guiding means 30. 
The holding means 50 is in the nature of a 
threaded sleeve, having a central bore 5 which 
terminates at its lower end in a bell-shaped flar 
ing portion 52 to cooperate with the firing tip 
f3 of the center electrode whereby the firing tip 
is centered with relation to the central bore 51. The firing tip (3 projects a predetermined dis 
tance into the central bore 5 to cooperate with 
the lower terminus. 53 of a rivet 54, whose head 
55 cooperates with the floor 56 of a threaded 
counterbore 57. The floor 56 is formed between 
the central bore 51, which is relatively small in 
diameter, being approximately the same diameter 
as the center wire 12, and the threaded counter 
bore 57, which is of relatively larger diameter, 
being approximately the same as the diameter of 
the head 55 of the rivet 54. 

10 

16, 

25. the lower end (terminal end) of the center elec 

A threaded plug 58 fits into the threaded coun 
terbore 57 to abut against, the upper surface of 
the head 55 to hold it in fixed relation with ref 
erence to the central bore 5. The plug 58 is 
provided on its upper surface with a milled aper 
ture 58a which is in squared or hexagonal con 
formation to cooperate with a tool (not shown) 
to move the plug by its threads downwardly into 
tight cooperative relation with the head 55 of 
the rivet. The threaded-sleeve holding member 
50 is adapted to be threaded into a central aper 
ture 60 of a reciprocating member 6 and is 
locked in position therein by means of a lock nut 

reciprocating member 6. The reciprocating member 6 is journaled in a 
bearing 64 fitted into an aperture 65, of an out 
wardly, extending portion 66 of the frame mem 
ber 35. The upper end of the reciprocating 
member is provided, above the frame portion 66, 
with a bifurcated portion 67 having a pair of ears 
67a and 67b (Fig. 6), between which a lever 68 is 
fitted and pinned thereto by means of a pintle 
69. The lever 68 is pivoted about a pin 70 ad 
jacent its central location, the pin. To being fitted 
into an upwardly projecting portion 7 f of the 
frame. The distal end of the lever 68 cooper 
ates with the piston rod 72 by being pinned there 
to, the piston rod being actuated by a piston 73. 
moving in a double-ended cylinder. 74 as is shown 
schematically in Fig. 3. The ends of the cylin 
der 14, which may be conveniently attached to 
frame ledge 66a on the rear side of frame 35 
(Fig. 6), in which fluid pressure may act against 
the opposite sides of the piston T3 to reciprocate. 
the piston, are in communication with a source of. 
fluid pressure by means of pipes 75 and 76. When 
fluid pressure is applied to the upper side of the 
piston 73 by being introduced by pipe 75, the pis 
ton 73 moves downwardly so as to have holding 
means 50 move from its cooperative relation with 
the firing tip 3 of the spark plug electrode. In 
the same manner, when fluid pressure is intro 
duced in the cylinder T4 on the lower side of pis 
ton 13 by means of pipe 76, the piston 13 is 

56 it . - - member 3 and moves between the frame mem 

30 

SS 

w 40 

62 which jams against the lower face 63 of the . 

45 

50 

O 

65 

70. 

moved upwardly to move the holding means 50. 
into cooperative relation with the firing tip 3 
of a spark plug insulator assembly, which is po TS 

sitioned in the thimble 43. The fluid pressure is . 
under manual control by an operator in con 
junction with an automatic device as will be set 
forth in detail hereinafter. " . . . . . . . . . 

The construction already described discloses a 
means whereby an insulator assembly of a spark 
plug may be held in fixed relation with reference 
to the guide means 30 and the funnel means 39. The object to be accomplished by the present de 
vice is to provide a construction which may be. 
used to carry into effect a method of compact 
ing powdered material which is capable of being 
compacted into a holding and sealing body, such 
as talc, between a center wire and the bore of 
an insulator, a narrow annular space being pro 
vided between the parts. By referring to Fig. 3 
of the drawings, it is clear that the insulator as 
Sembly, is held in a position so that the narrow 
annular space 6 positioned between the center 
electrode and the bore of the insulator opens downwardly adjacent the aperture 44 of the thim 
ble 43. The aperture 44 is in concentric rela 
tion with the guide means 30 which projects into 
the aperture from the lower side of the thimble 
and cooperates with the aperture 20 formed in 
trode as shown in Fig.2. . . . 
The funnel 39 forms a convenient container for 

compactible material, such as talc. 80, which is 
conveniently dropped therein from the upper 
open end of the funnel 39. The talc is conven iently agitated manually. by downward extending 
fingers 8 which are attached to a ring 82 having 
a diameter substantially, the same as the upper 
end of the funnel. The ring 82 rests on the top. 
side of the frame member 38 and is provided with an upwardly extending flaring flange 83 to aid 
an operator to position talc into the funnel 39. 
The fingers 8 extend to substantially the bottom, 
of the funnel 39 adjacent the upper end of the 
guide means 30 and maintain the powder in loose 
condition so as to be readily moved into position. 
by a means which will be described hereinafter. 
The funnel 39 is provided at its lower end with 

a tubular portion 39a in which is positioned a 
journal means 84 through a central aperture 85. 
of which is reciprocated a ram member 86 which 
is positioned concentrically with and moves lon 
gitudinally along the guide means 30. The ram 
is in the nature of a tube fitting closely about 
the guide means 30 and having a flat upper sur 
face 8 as is best illustrated in Fig. 4. The lower, 
portion of the ram is provided with an enlarged 
portion 88 which is fixed into a shouldered aper 
ture. 89 of a stirrup 90 which embraces the bridge 

bers 34, as is most clearly shown in Fig. 6. The 
aperture 89 is provided with a smaller counter 
bore 9 to form a shoulder 92 against which rests 
the enlarged portion 88 of the ram. The guide 
means 30 is adapted to project through counter 
bore 9 into the hollow portion of the tubular 
ram as has already been described. The bridg 
ing member 90a of the stirrup 90 cooperates on 
its lower side with the top surface of the bridge 
3 to determine the lowest point of the stroke of 
the ram and is preferably so devised that the 
upper surface 87 of the ram is approximately 
flush with the upper surface of the journal means 
84 through which the ram reciprocates. 
In order to reciprocate the stirrup 90, and the 

ram 86 fixedly attached thereto, the stirrup is 
fixed to a piston rod 93 by means of a pin 94 
positioned in aligning apertures, in both mem 
bers. The piston rod 93 is adapted to be moved 
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by a piston 95 which reciprocates in a double-end 
ed cylinder 96 as is shown schematically in Fig. 3. The cylinder 96 is conveniently attached to 
frame member 35a, in any manner well known in the art, the piston actuating the rod 93'through 
aperture 35b in the frame member 35a. 

pipe '97 which is in communication with a con 
trolled source of fluid pressure to move the ram 
downwardly out of the narrow annular space 
formed between the bore of the insulator and the 
center wire until the lower surface of the bridge' 
member 9a contacts the upper surface of the 
bridge member 3f which determines the lowest 
point of the downward stroke. The lower por 
tion of the piston 98 is provided with a pipe 98," 

The upper end of the cylinder 96 is provided with a . 

. . . . . . . . 8, 

flat upper face thereof moves through the laye! 
of loose compactible material positioned in the 
funnel 39 by the operator dumping the compacti 
ble powder into the open end thereof, being aided by the flaring funnel 83. As the flat upper face. 
87 of the ram 86 moves through the loose powder, 
a small quantity Q thereof is heaped on the up 
perface, as is clearly shown in Fig. 4, which: 
remains on the upper face of the ram and is 10 

15 
which is also in communication with the same source of controlled fluid pressure, being adapted 
to allow the fluid pressure to act against the 
lower side of the piston 95 to move the saddle 26. 
member 90 and the ram 86 upwardly into co 
operative relation with the spark plug insulator 
assembly to carry the powder into the narrow'an 
nular space". 6 and also to compact the same 
therein as will be described in further detail 
hereinafter. , 

Referring particularly to Figures 3,4 and 5 
of the drawings, an insulator 0 with a center 
electrode 2 cemented in position in the bore 
thereof, is placed in position in the thimble 43 
with the small"longitudinal bore 20 in the end 
of the center electrode 2 embracing the nib 36 

25 

30 

on the end of guide means 30 so that the end of 
the electrode is abutted against the shoulder 37. 
An operator then actuates a manually-controlled 
valve means which places the pipe 76 of the cyl 35 
inder 14 in communication with a source of fluid pressure, the piston 73 of cylinder T4 having in . 
the meantime been moved to its lowest position 
by placing the pipe 75 in communication with the 40 
source of fluid pressure to raise the holding means 
50” to its uppermost position. The fluid pressure 
entering the pipe 76 will move the piston T3 up 
wardly in the cylinder T4 to move the holding 
means 50 downwardly by actuating the lever 68 
about the pivot T0 to engage the holding means 
with the firing tip. 3 of the insulator-electrode assembly previously placed in position in the 
thimble 43 by an operator. 

against the terminus 53 of the rivet 54. 

By this action an 
operator has placed a center electrode with its 
insulator in a fixed predetermined position upon 
the fixed guide means 30 with its terminal end, 
with the opposite' or firing end of the electrode 
cooperating with the holding means 50 and the 
end face of the terminal firing tip.f3 abutting 
A cycle of packing operations may now be 

started and the operator, by means of a manual 
control, initiates the cycle by placing an auto 
matic control means, as disclosed in Fig. 6. in 60 
control of the flow of fluid pressure to pipes 97. 
and 98 to cylinder 96 whereby piston 95 is moved 
upwardly and downwardly in a timed relation as 
is determined by a contactor operating on pref 
erably, a one-half second cycle to control an elec 
tromagnetic valve which directs the fluid pressure 
to pipes. 97 and 98 alternately to move the ram 
upwardly and downwardly as the piston responds. 

Fig. 2, so that the flange 22 of the terminal 2 

carried into the narrow annular space f6 formed 
between the attenuated portion 7 of the center 
electrode 2 and the bore f of the insulator and is carried upwardly to be compacted against the 
asbestos washer 9 which is supported by the 
"shoulder 4 of the center electrode. The force necessary to compact the powder is conveyed up 
wardly by the center electrode 12, being trans 
mitted to the holding means 50 by means of the 
rivet 54 whose lowerface 53 cooperates with the 
firing tip 3 of the electrode. 
The pipe 97 is then placed in communication: 

with the source of fluid pressure by the auto 
matic control means; particularly by the electro 
magnetic valve as shown in Fig.6 under control 

it of the contactor, to move the piston 95 down 
wardly and to simultaneously move the ram 86. 
downwardly to its initial position. A new stroke 
is then inaugurated by the contactor and the 
electromagnetic valve by placing the pipe 98 in 
communication with the source of fluid pressure 
to again move the ram'86 through the layer of: 
loose powder so that a second small increment 
of powder is positioned on the upper face 87 
thereof which is carried thereby into the narrow 
annular space, being compacted against the first 
increment which has already been carried and compacted into position. This reciprocation is 
continued until a predetermined amount of com. 
pactible material has been carried into the annu 
lar space to form the holding and sealing body 
between the center electrode and the bore of the 
insulator. Preferably the packing cycle is stopped' 
before the compacted material 5 completely fills. 
the narrow annular space, as is clearly shown in 

may extend into the annular space as shown in 
Fig. 1. . . . . . . . . . . 

Inasmuch as talc and other compactable pow 
ders have a tendency to flow less readily than 
desirable, the operator, must agitate the powder 
adjacent the lower end of the funnel by fingers 
8 to maintain a constant supply of loose powder 
available to be picked up by the upper face 87 of 
the ram to be carried into the annular space and 
placed in final position in the holding and seal 
ing body formed in the annular space. - 

It is convenient to incorporate a photoelectric 
cell relay OO in combination with the automatic 
control means which cooperates with a light beam 

if Of, coming from a light source f O2, and a slot 
f03 formed in an opaque shield 04 in combina 
tion with an opaque projection 105 attached to 
the stirrup. 9), all as is clearly shown in Fig. 7. 
As the stirrup 90 is moved downwardly by an in 

65 

to the fluid pressure on either side. The move 
ment of the piston 95 is transmitted to piston 
rod 93, thence to stirrup 90 through the action 
of pintle 94 and then to the ram 86 which re 
ciprocates vertically about the guide means 30 
which is positioned within the tubular portion 
of the ram. As the ram 86 moves"upwardly, the 

70 

75 

crease in volume of the compacted powder 5, 
positioned in the narrow annular space 16, the 
projection. O5 will cause a shadow to fall on slot 
f03 to actuate the photoelectric relay to stop the 
cycle of reciprocation, indicating to an operator 
;that a predetermined amount of powder has been 
compacted in position and that the packing cycle' 
has been completed to allow removal of the in 
sulator and its electrode from the machine. The 
operator then actuates the foot pedal, as shown 
in Fig. 6, which controls the fluid pressure flow 
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-ing to cylinder 74 to move the piston 13 down 
wardly to allow removal of the insulator assem 
bly from the thimble 43. As shown in Fig. 6, an orifice is preferably positioned in pipe 76 to 
increase the time required for the piston 73 to 
move upwardly in its stroke to thereby prevent 
damage to an insulator by a sudden impact of 
the holding means. 50 on the firing tip 3 of the 
electrode. The automatic system is preferably 
provided with a pressure regulator. to reduce the 
pressure actuating the cylinder 96 and with a 
pair of pressure switches to control the electric 
circuits so as to operate in a proper timed rela 
tion and for purposes of safety. "... 

Referring to Fig. 3, a catching device f is 
shown positioned on the upper end of stirrup 90 
by means of a collar fift fitted about a boss ff2. 
A set screw 3 is provided to extend through an 
aperture f : 4, formed in the collar liff, and also 
to extend through an aperture 5 positioned in 
the boss 2 so that both the catching device fo 
and the ram 88 are firmly held in position with 
the same set screw. The catching device if 0 is in 
the nature of a cup-shaped device having an in 
Wardly-turned flange 6 to catch loose powder 
falling from the aperture 85 during reciprocation 
of the ram 86. A flexible hose 7 is connected to 
the catching device O and is placed in com 
munication. With a source of vacuum to draw the 
loose powder from the catching device O So as 
to prevent the powder from being thrown into the 
air in the vicinity of the machine. It is clear 
that the catching device to moves upwardly and 
downwardly in conjunction with the stirrup 90 
and the ram member 86. 

It is to be understood that the above detailed 
description of the present invention is intended 
to disclose an embodiment thereof to those skilled 
in the art, but that the invention is not to be 
construed as limited in its application to the de 
tails of construction and arrangement of parts 
illustrated in the accompanying drawings, since 
the invention is capable of being practiced and 
carried out in various ways without departing 
from the Spirit of the invention. The language 
used in the specification relating to the operation 
and function of the elements of the invention is 
employed for purposes of description and not of 
limitation, and it is not intended to limit the 
scope of the following claims beyond the require 
ment of the prior art. 
What is claimed: 
1. The method of positioning granular com 

pactible material into a holding and sealing body 
between a pair of members having a narrow an 
nular space therebetween, comprising reciprocat 
ing a ram through a loose layer of the granular 
material, holding the members in predetermined 
relation adjacent the ram with the annular space 
Opening downwardly to allow the ram to move 
upwardly into said annular space, carrying granu 
lar material into the annular space by a trans 
verse horizontal face on the ram by moving said 
ram through the layer of loose granular material 
and into said Space with sufficient force to com 
pact the granular material in said space whereby 
the granular material is retained in position in 
the annular space between the members. 

2. The method of positioning granular com 
pactible material in holding and sealing relation 
between a pair of members having a narrow an 
nular space therebetween, said annular space be 
ing provided with a floor, comprising reciprocat 
ing a ram in a vertical direction through a loose 
layer of the granular material, holding the mem 
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bers in predetermined position within the range 
of reciprocation of the ram with the annular 
space opening downwardly, carrying a series of 
charges of granular material into the annular 
space to be compacted against the floor of the 
annular space by means of a flat upper face on 
the ram upon which the granular material is 
heaped under the influence of gravity when mov 
ing through the layer of loose granular material, 
and compacting the granular material against the 

ram upwardly into the annular space. . . 
3. The method of positioning granular com 

floor of the annular space by reciprocating the 

pactible material in holding and sealing relation 
between a pair of members having a narrow an 
nular space therebetween, said annular space be 
ing provided with a floor, comprising moving a 
compacting member relative to said pair of mem 
bers in a vertical direction through a loose layer 
of the granular material, holding the members in 
predetermined position with the narrow annular 
space opening downwardly, carrying a series of 
charges of granular material into the annular 
Space by a transverse face on the compacting 
member, and compacting the granular materail 
against the floor of the annular space by the rela 
tive movement between the compacting member 
and the pair of members. 

4. In a machine of the class described, a first 
holding means for cooperating with an insulator 
of a spark plug, funnel-like means surrounding 
the said first holding means having a floor in 
spaced relation with said holding means, a center 
ing Spindle projecting through an aperture in the 
floor of Said funnel-like means to cooperate with 
the lower end of an electrode mounted in said in 
sulator, tubular ram means adapted to recipro 
cate on said spindle moving through said aper 
ture in the floor to cooperate with the electrode 
and insulator adjacent the first holding means, 
a Second holding means longitudinally movable 
along the axis of the first holding means to co 
Operate with the other end of the electrode to 
hold the electrode in cooperative relation with 
the first holding means, means to move the sec 
Ond holding means into and from cooperative re 
lation with the electrode, and means to recipro 
Cate the ram to and from cooperative relation 
with the electrode and insulator. 

5. In a machine of the class described, a first 
holding means for cooperating with an insulator 
of a Spark plug, funnel-like means surrounding 
the said first holding means having a floor in 
Spaced relation with said holding means, said 
funnel means being adapted to contain compact 
ible powder, a centering spindle projecting 
through an aperture in the floor of said funnel 
like means to cooperate with the lower end of an 
electrode mounted in said insulator, tubular ram 
means adapted to reciprocate on said spindle 
moving through said aperture in the floor to co 
Operate with the electrode and insulator adjacent 
the first holding means, a Second holding means 
longitudinally movable along the axis of the spin 
dle to cooperate with the other end of the elec 
trode to hold the electrode in cooperative rela 
tion with the spindle, means to move the second 
holding means into and from cooperative rela 
tion with the electrode, and means to reciprocate 
the ram through the compactible powder into co 
Operative relation. With the electrode and insul 
lator whereby the ram carries small increments 
of powder into position between the electrode and 
insulator and compacting the same to form a 
holding and Sealing body. 



1. 
6. In a machine-of-the-class-described, a first holding means for cooperating with an insulator 

of a spark plug, funnel-like means surrounding 
the said first holding means having a floor in 
spaced relation with said holding means, said fun- . 
nel means being; adapted to contain compactible 
:powder, means cooperating with the funnel means 
to agitate said powder in said funnel-like means, a centering spindle projecting through an aper 
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-ture in the floor of said funnel-like means to co- 10 
operate with the lower end of an electrode mount 
ed in said insulator, tubular ram means adapted 
to reciprocate on said spindle moving through 
said taperture in the floor to cooperate with the 
electrode and insulator adjacent the first hold 
ing means, a second holding means longitudinally 
movable along the axis of the spindle to cooper 
ate with the other end of the electrode to hold 
the electrode in cooperative relation with the 
spindle, means to move the second holding means 
into and from cooperative relation with the elec 
trode, and means to reciprocate the ram through 
the compactible powder into cooperative relation 
*With the electrode and insulator whereby the ram 
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2 
carries-small increments of powder into position 
between the electrode and insulator and compact 
ing the same to form a holding and sealing body. 

HOWARD BRANDEBERRY MUNGER. 
HAROLD YOSTIAFFERTY. 

REFERENCEs CITED 
- The following references are of record in the 
file of this patent: : 

UNITED STATES PATENTs 
Number Name *Date 
1,526,788 Hoffman ----------- Feb. 17, 1925 
1,689,584 Grupe -------------- Oct. 30, 1928 
1897,612 Helfrecht ---------- Feb. 14, 1933 
2,003,465 Rabezzana --------- June 4, 1935 
2,122,874 Whipple ------------- July 5, 1938 
2,190,859. Binder ------------ Feb. 20, 1940 
2,336,193 Schrader ------------ Dec. 7, 1943 

20 2,357,407 Kurtz.-------------- Sept. 5, 1944 
FOREIGN PATENTS 

Number Country Date 
478,411. Great Britain -------- Aug. 6, 1936 

  


