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" This invention relates to’ spark plugs, more
particularly to @ method of, and a machine for,
positioning compacted powder in a spark ‘plug
insulator core ‘for sealing a center electrode -in
the bore thereof. R
When compactible powders, such as'tale; 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 ina
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 i 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" a-
“pridging” 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 5o

that the “bridging” of the powder will be obviated -

o 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-

stilator under these circumstances in three sep-

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 aninsu-
lator wherein the powder is carried into the nar-
row: annular space in relatively small increments

which are readily compacted without “bridging.”
This ‘invention further contemplates:the provi-

sion-of a'machine which conveniently carries out”

the meéthod delineated above which is cheap and -

makes possible very uniform results when used in

a-mass production line for producing spark plugs

in large quantities.

-

By the present method, as carried-'o‘ut' by the -

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

8 Claims:

sealing body of compacted powder in thie narrow
annular space ‘between the electrode and insu~

" lator of & spark plug in approximately 20 small
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layers which may be controlled to suit the condi-
tions under which the compsacting occurs and
taking into consideration the uniformity of the’
results obtained. - :

“"Phis - 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 &~
vertically reciprocating ram which is adapted to
move into and otit of the narrow annular space
between the center electrode ‘and the insulator
while moving with'each reciprocation through
tha'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
cafried 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. SRR :

*In each reciprocation the ram passes through
the layer of loose powder to pick up & mew in-
crement of the compactible powder which is car- .
ried upwardly into the narrow annular space and
compacted irito 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-
rined amount ‘of powder has ‘been compacted in’
position; whereupon an-electric control stops ‘the
reciprocation and allows the operator to remove:
the packed spark plug insulator from the machine
by actuatirg 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..

"1t 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 ahnual space formed hetween & 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
sealingbody. ;o an T SRR
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3
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:s 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-

10

4

space I6.. A body of cement 18 is positioned be-
tween the center electrode and the bore, and, in
order fo prevent the escape and lodgment of
this cement into the annular space 16, a washer
18 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 1770f thescenter: &léctrode:is pro-
vided® with-a short longitudinal bore 20" which
forms a means for holding the center electrode

"“im-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 &
tion line.

produes:

I 5

It is a further object of this invention moypro.-: :

vide a method of and a machine for compacting

a self-sustaining holding and sealing body:in:po-:

sition in a narrow annual space formed between

a:center-electrode-and: the-bore-of-an.insulator-
whereby:loose .compactible.material is. carried. in--
to'the narrow annularspace in-small.inerements:
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-

of parts and'to economies.of manufacture, will-be
apparent to those skilled in-the art-upon consider-
ation:of.the following deseription and appended

claims; reference being: had-to-the accompanying:
drawings. forming. a- part - of. this . specification-
wherein: like- reference; characters- designate-cor=-

responding:parts in the:several:views.-

-Fig: 1:is-a-cross-sectional-elevation of a: spark:

plugiinsulatorwith-the center electrodein position
therein: ;. - L st
“Fig: 2-is-a:sectional elevation-of the same insu-

lator;similarto Fig.1; just after the powder:pack-.

ing-operation - is-completed:

Fig; 3/is amn elevation; vpart-ly.’ in.:sectior'x; of: a:
machine> incorporating: the: method: of-. packing -

powder... S - .

Fig. 4 is an enlarged sectional:elevation- of a-
machine: portion:adjacent the-lower- end. of the
spark:plug: insulator. . T :

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

Fig: 6-isva-perspective-view of the machine-in- -

cluding a schematic diagram-of an.automatic con=
trol: means:: .

Fig. 7 i¢-an:enlarged- perspective- View-- of: a-

portion .of the -control.means; )
Reférring: to-the-drawings, particularly to-Fig,

1, an:insulator: 10 is shown-having- an-internal -

longitudinal bore 1 i:in:which:is positioned a:eylin-

drical:center-wire 12, a portion i3 of which-pro--
Jjects from the-lower:-end.of the-bere to-form the-

firing:tip-of: the electrode. At-the opposite.end of

the insulator, distal from-the end from which Dro--
jects:the firing:tip-13, & shoulder 14 is provided:

on the center-electrode: against: which: is- com-
pacted’a: body 15 of compactible powder; such:as

talc or-the like; into‘a narrow: annular space- {6

formed: between the bore 1't-of -‘the insulator and
a reduced portion 7. of the electrode, the:shoul-
der t4providing:a floor for the annular space:

“As shown in Fig: 2, the powder: is:compacted:
into: a--self-sustaining. body: to seal the: center:
electrode 127in-the-bore I :0f: the: insulator:by: the:
positioning of the sealing body 15 in the annular:
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be described hereinafter, and also provides a con-
venient.method for holding a terminal piece 21
(Fig. 1) in position upon complétion of the insu-
lator-assembly. Theterminal piece 21 is provided
with* a- downwardly-extending flange 22 ‘which

-extends. into:the-annular space 16, having posi-

tioned around it a resilient washer 23 of asbestos
after‘which the aperture 20 is peened as at 20a to
hold the terminal piece:2! permanently in posi-
tion:on-the-insulator. The- insulator: assembly
shownin:Fig. 2 :ilustrates: the: condition ' of: the:
insulator-immediately after:the packing operation.
is- completed. and before the terminal piece. 2i-is
positioned  thereon. The insulator:assembly, as:
shown.inFig: 1, is.complete.and may be positioned
directly. into. the: shell. (not .shown). of.'a. spark.
plug.for. the final assembly-thereof. . ‘
Referring-now to Fig. 3, the. insulator-shewn:in:
Fig. 2;first-having the center -wire 12-cemented-in:
position as - described-above; is positioned ‘hetweens
a.fixed guiding means or-spindle member 30 which:
is-anchored to a bridge member 31-at its lower -end:
by having an: enlarged. portion -32- fitted: into:a-
socket:33-therein. .The bridge member.3{.is-posi=-
tioned. across. a: pair- of buttresses -34-forming: a
part;of..a- frame member- 35: having a:base- 35a.
Theupper.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- 12.-. The-end-of the-electrode 12 Tests:
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.. e G
The-ledge member 38 is provided with-an apers.
ture-48-in- which the:funnel-member 39 is: posi-
tioned, holding: it-in fixed: relation: with reference:
tothe frame member 35 concentric:with the guide-
member: 30. - Adjacent-the upper:side of the ledge:
member:38;.a-bridge 41{: 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:
adaptedtorextend downwardlyfrom the bridge #1
tocooperate withithe upper-end of the-guidemems-
ber: 30:by: means-.of an . aperture 44 nositioned in:
the:bottom. of: the thimble, which:is: preferably:
relatively: thick: 'The thimble bottom: embraces:
the-nib 36 positioned ontheterminus. of the guide-
member 307 the-aperture being in concentric rela- -

- tiomtherewith. The inside diameter of the thimble-

43, at its-upper end, is sufficiently large to snugly:
embrace-an enlarged portion: I0a-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

firing:tip from-.which the:portion I3-of:the elec-:

trode projects:;: The:insulator 18 and electrode: 12:
as-assembled, as shown in Fig. 2. with the cement:
18 in-either wet:or:drycondition, 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 10a 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 I3 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 51 which
terminates at its lower end in a bell-shaped flar- .
ing portion 52 to cooperate with the firing tip .
{8 of the center electrode whereby the firing tip
is centered with relation to the central bore §i..
The firing. tip (3 projects a predetermined dis-.
tance into the central hore 51 to cooperate with
the lower terminus 53 of a rivet 54 whose head
§5 cooperates with the floor 56 of-.a threaded:
counterbore 51. 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.. R .
.A threaded plug 58 fits into the threaded coun-
terbore 571.to abut against the upper. surface. of
the head 55 to hold it in fixed relation with ref-
erence to the central bore 51. 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 61 and is
locked in position therein by means of a lock nut
§2 which jams against the lower face 63 of the .
reciprocating member 61.. - e
The reciprocating member 81 is journaled in a
bearing 64 fitted into an aperture 65.of an out-
wardly.extending portion 86 of the frame mem-
per 35. The upper end of the reciprocating .
member is provided, above the frame portion 66,
with a bifurcated portion 61 having a pair of ears
67a and 6Tb (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 .10 ad-
jacent its central location, the pin. 10 being Atted -
into an upwardly projecting, portion 11 of the .
frame. The distal end of the lever G8 cooper-
ates with the piston rod 12 by being pinned there-
to, the piston. rod being actuated by a piston 13
moving in a double-ended cylinder 14 as is shown
schematically in Fig. 3. The ends of the cylin-
der T4, which may be conveniently attached -to
trame ledge 66¢ on the rear side of frame 35
(Fig. 6), in which fluid pressure may act against, .
the opposite sides of the piston. 13 to reciprocate
the piston, are in communication with a source of.
fluid pressure by means of pipes 15 and 16.. When'
fluid pressure is-applied to the upper side of the
piston 13 by being introduced by pipe 15, the pis-_
ton 13 moves downwardly so as to have holding
means 50 move from its cooperative relation with
the firing tip 13 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 73 by means of pipe 76, the ‘piston 13 is,
moved upwardly to move the holding means: 50
into cooperative relation with the firing tip 13
of a spark plug insulator assembly which is po-
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bers. The piston rod,
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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. S

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 38.
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 o 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. S .

The funnel 39 forms a convenient container for
compactible material, such as tale 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 81 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 3.
The fingers 81 extend to substantially the bottom,
of the funnel 39 adjacent the upper end of the

- guide means :3;0 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 89¢ in which is positioned a
journal means 84 through a ‘central aperture 8%
of which is reciprocated a ram member 86 which
is positioned concentrically with and moves lon-
gitudinally along the guide meang 30. The ram
is in the nature of a tube fitting closely about
the guide means 30 and having a flat upper sur-
face 81 as is best illustrated in Fig. 4. The lower.
portion of the ram is provided with an enlarged
portion 88 which is fixed into 2 shouldered aper-
ture 89 of a stirrup 90 which embraces the bridge

~member 31 and moves between the frame mem-

bers 34 as is most clearly shown in Fig. 6. The
aperture 89 is provided with @ smallel counter-.
bore 91 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 91 into the hollow portion of the tubular
ram as has already been described.  The bridg-
ing member 90a of the stirrup 80 cooperatés on
its lower side with the top surface of the bridge
31 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. ‘ N

- 'In order. to reciprocate the stirrup 80, 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=
93 is adapted to be moved
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by*a plston 95 whmh rec1procates in'a double-en ; -

ed cyllnder 96 a5 is’ ‘shown' schematlcally in Bt

3. THe ‘cylindetr- 96 is’ convemently attached to"i

frame member 38¢ in any ‘manner "well ' known
in the art; ‘the piston‘actuating the rod 93’'through
aperture 350 in"the frame- member ‘35,

trolled ‘source of Auid pressure to move the ram
downWardly ‘out of the narrow annular Space

formed between the bore of the insulator and the
cehter wire until the lower surface of the brldge"‘
member 904 -contacts the upper surface of the'

bridge member 3 which- determines: the lowest
point’ of “the- downward stroke.

The
upper end of the cyhnder 86 is prov1ded with' a
pipe 9T wh1ch is'in ‘communication w1th a ‘conz:

The lower por<
tion: ‘of the’ piston 96°is provided with' s, pipe 98;"

ﬁat upper fade: thereof moVes through the layer)
of Ioose ‘compactible ‘material” positioned in" the:—’
funnel 39 by the .operator dumpmg the compacti-’

_ble powder into the open end ‘thereof, bemg gided™

“.py“the flaring funnel 83.' As the flat upper face

87 of the rami 86 moves through the loose powder;, -
a 'small quantlty Q thereof is heaped on the up-
per’ face, as’'is clearly shown in Fig' 4, ‘which

.. remains on’the* ‘upper’ face of ‘the ram’ and'is:

16°

157

which''is- also in' communication with ‘the same’

source of controlled fuig pressure ‘being adapted -

to'-allow " the - fuid - pbressure to act against the
lower side of the piston 95 to move the saddle

therein “as- will, he descrlbed ‘in further - detaiil
héreinafter:

Referrmg particularly to Flgures 3,°4 and 5

of the drawings, an’ insulator 10 thh a ‘center

_electrode” 12 "cemented 'in - position in the hore -
thereof, is placed in position in ‘the ‘thimble 43"
with "the” small ‘longitudinal bore 2§ in the end-
of "the center- electrode- 12° embracmg the nib 36"

member ‘98and the ram 86 upwardly into “co- ‘20
operative’ relation with the spark plug insulator:
assembly to carry the powder into the narrow an=
nular- 'space” 16" and alsd™to compact ‘the” same’

25"

30"

on the end of guide means 30 so’ that the end.of

the eléctrode is abutted against’ the’ shoulder 371,

Anoperator then actuates a manually controlled

valve means which places the pipe 18 of ‘the cyl="

inder 14 in commumcatlon with a source of fluid -

préssure; ‘the’ piston 13, of eylinder T4 having in
the ‘meantime been moved to its’ lowest’ “position
by placing the pipe 75in communication with the

40°

source of fluid pressure to raise the holdmg means

50°to its uppermost position, The fluid pressure

entering the pipe 16 will move the piston’ 13 up-

waidly in the cylinder 74 to move the holding
means 58 downwardly by actuating the lever 68

about ‘the pivot 10 to engage the holding means'j

with the firing tip 13 of  the insulator-electrode

assembly - previously placed in ‘position. . n the: -

thimble 43 by an operator’

the fixed guide means 39 with its terminal end;

with the opposite’ or firing end .of the electrode”
cooperating with the holding means 50 and:thé -
end face of the .terminal’ firing tip .13 abutting’

against the termirius 53 of the rivet 54.

By “this action an
opérator has placed a ‘center ¢electrode with its. 5
insulator in a fixed predetermmed position upon:

A “cycle of . packing . operatlons may- now be

started and the operator, by means of ‘a manhual

control,’ initiates the cycle by placing “an auto--
matic' control means, as disclosed .in Fig; 6, in 60°
control of the.flow of fuid pressire to pipes 97T -

and. 98 to cylinder: 86 whereby piston 95°is moved

upwardly and downwardly in. a timed relation as -
is determined by a contactor: operatlng on’ pref-.

erably. a one-half second cycle to control an-elec-

tromagnetic valve which directs the fluid presstre: .

to' pipes-91 and 98 alternately to move the ram

upwardly and downwardly as the piston respondsv

to the fluid pressure on-either side. ' The' move-.
ment of the plston 85 is transmitted to' piston
rod 93, thence to ‘stirrup. 80 through the action
of. pintle 94 and then to the ram 86 which re-
ciprocates vertically about the gmde ‘meats 30

which is posltloned ‘within the - tubular  portion’

of the ram. - As ‘the ram-86 moves’ upwardly, the

65"

70°

carried into the narrow annulay space {6 formed
between ‘the attenuated portion {7 of ‘thé center:
electrode 12'and the bore (1 of the insulafor and
is' carried: upwardly to bé compacted against the-

-ashestos washer 19" which*is ‘supported by the
shoulder 14 of the centey electrode.

The' force"_
necessary to compact the powder is conveyed up-"
wardly by the center: ‘electrode 12, ‘heing trans-
mitted to.the holdmg means' 50 by meahs of the :
rivet 54 whose' lower ‘face 53 cooperates w1th the‘ ;
firing tip 13 of the electrode.’ B
THe ‘pipé 97 is thén placed in cormritificatiot
with “the" source of fluid pressuré by the autos"
mat1c control means, partlcularly by the electro<"
magheti¢ valve as shown in Fig. 6 under control”
of the contactor, to move ‘the piston 95 - down-“
wardly and to simultanéously move' the ram 86
downwardly to its initial ‘position; * A hew ‘stroke
is then ' inaugiirated by’ the ‘contactor™ ‘and-‘the
electromagnetic’ valve’ by placmg the pipe ‘987in’
commumcatmn Wwith the source of fluid pressure
to~ acaln ‘move’ the ram " 86 thlough the layer- of
loose  powder so that'a second-small increment
of ‘powder is" positioned  on theé upper’ face 87

. _.thereof which is carried theéreby into'the narrow -
35

annular- space, being compacted against ‘the ﬁrst;'[
increment which has already been’ carried and
compacted “into ‘position. = This rec1procat1on is”
continued until a predetermined’ amount 'of" com-'
pactible material has been carriéd into the annud-

‘lar’space to form the holding ‘and scahng body

between the center electrode and the bore 6f the
insulator. - Preferably the packing: cycle is stopped'~
before the compacted material 15° completely fills .
the narrow annular space; as’ is ‘clearly shown in~

- Fig'2, so that the'flange 22 of the terminal 21°

may extend lnto the: annular space as’ ‘shown in »
Fig. 1.’

Tnasmuch’ as ‘talc and other compactable pow="
ders have a tendency to' flow less readlly than "
deSIrable, the operator must ‘agitats the’ powder’”
adjacent the lower end of the funnel’ by fingers -
81"to maintain a constant supply of loose powder
avallable to.be picked up by the upper face 87 “of”
the ram to be carried into the annular space and *

“plaged in final position in the holdmg and seal-f"

ing body formed in the annulaf space, ,
It 'is convement to incorporate a. photoelectiic -
cell relay 100'in combination with the automatic -
control means which cooperates with'a l1ght beam-
101, coming from a light source ‘102, and ‘a ‘slot *
103 formed 1n an opaque shield 104 in ‘combina-
ticn 'with an’ opaque projection 105 attached to
the stirrup. 99, all ‘as is clearly’ shown in Bigi 7.
As'the stirrup 990'is moved downwardly by an in:

‘crease in volume of. the compacted  powder 15,

positioned in the narrow annular snace 15, the -
projection, 105 will cause a shadow to fall on'slob

103 to actuate the photoelectric relay to stop the”
cycle of reciprocation; indicating to an' operator™

‘that a predetermined ‘amount of powder has beent-

compacted in ‘position and that the packmg cycle™
has been completed to allow removal of the in®’
sulator and its electrode from the machme ‘THe

. operator then actuates the foot pedal; as shown

5

‘in Fig. -6, whith coritrols the fliid ‘pressure flow-+
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ing to cylinder 1440’ move the ‘pistor’ 13 down-
wardly to allow removal of the insulator assem-
‘ply from the ‘thimble 43. -As shown'in Fig. 6,

an orifice is preferably positioned in’ pipe 16 to

increase the time required for the piston 13 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 13 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. o
“Referring to Fig.- 3, a catching device {1€ is
‘shown .positioned on the-upper end of ‘stirrup- 80
by ‘means 0SS
“A-set screw 113 is provided to extend through an
apertiire 114, formed in the collar 11, and also
to: extend through an aperture (5 positioned in
the boss 112 so that both the catching device 110
and the ram 88 are firmly held in position with
the same set screw. The catching device 110 isin
‘the nature of a cup-shaped device having an in-
wardly-turned flange {16 to catch loose powder
falling from the aperture 85 during reciprocation
of the ram 86. A flexible hose {17 is connected to
the catching device (10 and is placed in com-
‘munication with a source of vacuum to draw the
loose powder from the catching device 110 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 110 moves upwardly and
downwardly in conjunction with the stirrup 90
and the ram member 88,

Tt 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
maiterial, 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.

9. 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-geries of
charges of granular ‘mdterial into the ahnular
‘space to be compacted ‘against the floor -0f the
annular space by means of & flat: upper face on

‘the’'ram upor: which the granular material is

heaped under the influence of gravity when mov-

ing through the layer of loese granular-material,

and compactifig the granular material against the
floor of the annular space by''reciprocating the
Fam ipwardly into thé annular space. - -

~«’3> The method of “positioning _granular -com-

‘pactiblé material in holding and sealing relation

between a pair -of mehibers having a narrow an-

‘nular space therebetween, said annular space be-

ing'provided with a-floor; comprising ‘moving &

‘compacting member rélative 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 s 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 s 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, sald
funnel means being adapted to contain compact-
ible powder, a centering spindle projecting
through an aperture in the ficor 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 insu-
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.
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8. In-a thachine-of the class-deseribed,.a. first
holdmg means:for cooperatmg with an 1nsu1ator
:of -a- spark plug, funnel-like means, surroundmg
-the said first holding means- ha.vmg a floor . in
-spaced relation with said holding means, said fun-

nel means being adapted-to contain compactible

:powder, means cooperatmg with the funnel means
to agitate said powder in sald funnel-like means,
centering spindle projecting. through an. -aper-

-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 sald spindle moving through
sa.1d -aperture in the floor to cooperate with the
electrode -and msulator adjacent the first hold-
ing means, a second holdmg means: longltudmally
movable -along the.axis of.the.spindle to cooper-
ate w1th the - other end .of the electrode to hold
‘the - electrode in ‘cooperative . relation with the
spmdle means to move the second ho]dmg means
into and from cooperative relation with the elec-
~trode, and means to reciprocate the ram through
-the. compactzble ‘powder into-cooperative relation
with the electrode and. insulator whereby the ram

15

12
carriegs 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 YOST LAFFERTY.
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