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2 Claims,

This invention relates to devices having to do
with the flowing -of viscous diquids, such as plas-
tic solutions, onto the surfaces on which they are
to be used. .

More particularly, it relates to what might be
termed 2 flow gun .or liguid delivery device of the
nozzle type which is used to eject viscous liguids
onto surfaces for use.

One object of the invention is to provide a de-
vice of this character adapted for flowing vis-
cous plastic .salutions safe-guarded from expo-
sure to .air until the moment of final discharge
{rom the nozzle of the gun.

Another .object is to provide a .device of the
character deseribed which is -adapted to eject vis-
€ous Hguids where desired for use in carefully
controlled quantities and ‘onto any surface where
such liguid might be desired for use.

-Another ebject is to provide flow gun of the
character set forth wherein simple .control means
ds provided to regulate the amount of liquid de-
livered accurately and as desired and wherein
the device is adapted to funetion in an efficient
manner at .all $imes. :

A meritorious feature is that my improved
flow gun is -designed 4o accommodate delivery
nozzles of varying design and to employ valve
mechanism -of varying design to fit o particular
delivery nozzle, all as nhereinafter set forth.

“This gun is particularly adapted to deliver glue,

cement, and other heavy plastie sealing .com-
pounds wherever the same are embloyed. Typieal
Atelds of use reside in sealing glass panes within
Irames, fastening -down weatherstrips, sealing
body joints and cement gaskets. Wherever two
parts are intended to be sealed together, it may
be used to deliver the sealing .compound aleng
the ioint,

Generally speaking, the £gun is used to deliver
plastic material under relatively high Dressures,
such as 3000 to 4000 bounds per square inch, and
it is particularly advantageous for use in the fur-
niture industry to deliver glue or cements of
various types.

Other objects, advantages, ang meritorious fea-
‘tures will more fully appear from the following
deseription, claims ang accompanying drawings
‘wherein:

Fig. 115 a top plan wview;

Pig. 25 a medial lonpitudinal zection with some
parts shown in side elevation . - -

¥l 3 shows partly in section and partly in ele-
wation:a complete flow unit.of which my improved
atezle device forms o part;

Fig. 4 illustrates a slightly modified form of gun
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as compared with the first three figures of the
drawing; ’

Fig. 5 illustrates a gun of the same general
character as Fig. 4, but provided with g different
type of delivery nozzle; and

Fig. 6 illustrates a gun of the same general
character as Figs. 4 and 8, but provided with a
slightly different type of delivery nozzle. .

This application represents .a continuation in
bart of my application Serial No. 55,409, filed Oc-
tober 19, 1948, now abandoned, which in turn was
2 continuation in part of my application Serial
No. 616,753, filed .September 17, 1845, now gban-
doned.

Referring to the drawings, I show in Fig. 3

the complete apparatus whereby the flow of vig-
cous fluid is delivered through my improved flow
gun. The fluid to be delivered is provided in a
closed reservoir and s flow line extends there-
Irom to the gun. For example, there is a pressure
reservoir 5 adapted o contain viscous liquid which
may be a plastic out of contact with the air. This
plastic may be delivered under -pressure from the
reservoir to the gun. The gun is generally des-
ignated ags 18. Delivery of the plastic from the
reservolr to the gun is by way of a flexible hose
11. .
The reservoir comprises a cylinder 15 closed
at.its ends by threaded caps 1T and 19. A piston
20 is reciprocably mounted within the cylinder
dividing it into an air chamber 21 and g liquid
chamber 22. The piston may be readily removed
frem the cylinder to enable refilling of the latter
-and for this purpose I provide the piston with
2 handle 28. The eap (T has an air inlet for it
25 provided with a fitting 2§ through which air
is admitted to the chamber 2i frem g .source
of -air under pressure through a line 21. The
fitting is provided with 4 conventional control
valve 28, a conventional safety valve 29, and s
pressure indicating dial 30. The bottom .cap 19
has an outlet port 31 provided with a fitting 33
for -connection to the hose {i. It is -apparent
that as air is delivered under pressure into the
chamber 21, pressure is exerted upon the piston
20 and through the piston upon: the .fluid for
delivery thereof through the line {{ to the gun..

“This invention concerns itself with the gun
and not with the general assembly. The flow gun
is .indicated in detail in Figs. 1,2, 4,5 and 6.
The construction shown .in Figs. 1 and 2 will be
first deseribed. The flow gun comprises an €lon-
gate body element 40 ‘having an axial fluid pas-
sage bore 42 extending from its forward end to-
‘ward the rear end thereof. The ‘body is pro-
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vided with angular extension or hand grip por-
tion 48 which is hollowed out to provide a bore
43 that communicates with the axial bore 42
of the body. The extension 44 may be provided
with a fitting 45 which connects the outer end
of the hose {1 therewith for the delivery of fluid
through the bore 43 into the bore 42.

In the construction of Figs. 1 and 2 there is
s discharge nipple 50 threaded into the outer
end of the body 40. This discharge nipple is
tapered off externally and internally. The in-
ternal taper provides a valve seat 52. The axial
fluid passage bore 42 is closed at the rear by &
transverse wall 55. This wall has an axial open-
ing 56 through which the stem of a valve may
slidably extend. The valve shown is in the form
of a needle valve having a stem 60 which extends
axially of the bore 42 and through the opening
56. A packing element 6 is provided surround-
ing the valve stem 60 and seated within a recess
in the body 40. This packing is retained in place
by a threaded plug 62. The valve stem slides
through the plug as shown.

1t should be noted that the body wall B8 is
disposed somewhat rearwardly of the midsection
of elongate body 48. The extension conduit 44
is integral with body 40 and extends rearwardly
away from that bodv at an angle of less than
45° to the longitudinal liouid passageway extend-
ing axially through such body. The delivery
conduit opens into and communicates with the
longitudinal liguid passagewsay 42 immediately
forwardly of the body wall §5. Since the wall
of conduit 43 intersects directly the wall of the
Jongitudinal bore passageway 42, as shown in
the various figures of the drawing, and since the
angle between the two is less than 45°, the open-
ing through which the two communicate is an el-
lipsoid having a substantially greater area than
the cross-sectional area of either the passageway
or the conduit. By reason of this relaticnship,
flow resistance from source to nozzle is minimized
and is substantially uniform, resulting in uniform
flow of the viscous material under any given
pressure. ‘

Furthermore, this particular relationship of
parts and passageways results in a line of flow
from the deliverv conduit into the passageway
42 which is substantially unbroken, further re-
ducing the back pressure. This continuous line
of feed to the nozzle is also of extreme impor-
tance in producing continuous and uniform flow
of the viscous material from the source to the
point of avplication. Such continuity eliminates
pockets wherein the viscous material during its
flow toward the nozzle may accumulate. Such
pockets and blockages are inimicable fc con-
tinued satisfactory operation because of the fact
that accumulated material dries during the
period of nonuse of the gun and seriously impairs
subsequent flow of material from the source to
the nozzle. )

Tn addition to this continuity of flow, reduction
of back pressure, and elimination of pockets, it
should ke noted that the delivery conduit 44 com-
municates with the body of the gun at substan-
tially its point of equilibrium, thus maintaining a
delicate balance of the gun which facilitates
‘manipulation of the same.

The body is provided adjacent its rear end with
a transverse slot or recess 16 which recess is
‘aligned with and located to the rear of the axial
bore 42. Valve stem 60 extends through the
recess. This portion of the body is provided

with a pair of bosses 12 between, which is pivoted
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a lever 15 upon a pivot pin 73. The Jjower end of
this lever is bifurcated as at 17T and the stem 69
extends therethrough. The stem is provided
with a head or button 80 adjustably threadedly
secured thereon which is adapted to be engaged
by the bifurcations 17 of the lever as hereinafter
described.

An important phase of the invention resides
in the positioning of lever 15 with reference to
delivery conduit 44. It should be noted that the
operating lever in its position of rest, or inoper-
ative position as shown in the drawings, extends
forwardly from its pivot point at an angle to the
elongate body 46 and lies in substantial paral-
lelism with the delivery conduit 44. Thus dur-
ing manipulation the operator grasps the gun
about the outer faces of the lever 75 and delivery
conduit 44, simply squeezing the hand when he
desires to open the valve against the bias of the
spring. Furthermore, the weight of the gun
when so grasped is sustained at substantially ifs
center of gravity by reason of the heretofore de-
seribed relationship between delivery conduit
44 and elongate body 43 and the relationship be~
tween said delivery conduit and the rearwardly
pivoted forwardly extending operating lever T5.

The cup-shaped plug 85 is adjustably threaded
through the rear end of the body and extends
into the recess 76. The hore of this cup-shaped
plug is adapted to clidably receive the head 80
of the stem. This head 80 has a rearward ex-
tension 81 of reduced diameter. A spring 87 en-
circles the extension 8l and seats at one end
against the head and at the opposite end against
the end wall 99 of the plug 85. Threaded adjust~
ment of the plug within the end of the body
varies the tension on the spring and also varies
the maximum permitted movement of the valve.

Tt is apparent that the fluid delivered through
the gun is protected at a1l times from exposure
to the air. The valve seats ab the tip of the
nozzle so that the fluid being delivered is not ex-
posed to the air until it is ejected from the gun.
The spring 87 maintains the valve normally
closed and holds the operating lever 15 elevated.
When the lever is depressed, compressing the
spring, the valve is opened and fluid can be forced
under pressure from the tank through the gun.

Tig. 4 illustrates a similar type of gun struc-
ture except for details hereinafter set forth.
There is an elongate body 40 having an axial
bore 42. This body has an angular extension 44
provided with a coupling 45 which is adapted to
couple 2 fiexible hose thereto. The extension 84
is hollowed out to provide a fluid passageway to
deliver fluid to the bore 42, and the relationship
between delivery conduit and the longitudinal
or axial bore 42 is the same as that heretofore
described in conjunction with the modification
disclosed in Figs. 1-3.

There is a needle valve having a stem 60 which
extends through the axial bore and through k_the
packing gland 6{ and plug 62 as shown. .There
is a recess 70z which differs slightly from the
recess 10 of Fig. 2 in that it does not extend all
the way through the body 46. Such body. is pro-
vided with bosses 12 between which is pivoted
an operating handle 75 upon & pivot pin 18. -

The stem is provided with a head 80 adjustably
threaded thereon. This head has 2 rearward
extension 81 of reduced diameter and a spring' 87
encircles this extensien and ig seated within the
cored-out interior of & cup-shaped plug 85:; '.f;[_‘he

78 spring bears at one end against the head 80 and
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at the opposite end against the end of the plug
to maintain spring pressure. on the valve,

"The'handle 75 kas a bifurcated ‘lower pertion 11
&s ‘hereinabove described which is adapted to en-
gage the hread to urge the valve rearwardly when
the handle is depressed against the temsion of
the spring 8T, As heretofore deseribed in con-
Junction with the modification iustrated in Figs.
1-3, the parallsl relationship between handle 15
&nd defivery conduit 44 fnheres in the modified
structure of Figs, 4-6 and all the advantages here-
tofore deseribed in conjunction with such rela-
tionship are inherent in thisstructurs.

‘This construction Giffers from the one in Fig, 2
n that o set screw 95 is threaded imte the rear
end of the head €0 fo engage the end of the stem
80 to hold such stem at adjusted threaded posi-
tion within the hegd. "When it:is desired toredyce
the amount of lguid delivered ‘from the outietend
of the gun, the stem 50 may be threaded outward-
1y %o reduee the permitted valve opening and the
set screw 9% may then be threaded down against
fhe end of the stem. The reverse movements
can be carried out when it is desired to increase
the size of the valve ‘opening. ‘Through the dual
threaded adjustment of the head 8% and stem
0 and of the threaded plug 85 in the rear end
©of the body, it is Ppossible to provide very aceurate
anrd careful control of the quantity of Iiquig to
be delivered. The valve stem aiso is held against
accidental rotation within the head which would
Produce wnauthorized variation in the amount of
Tiquid delivered.

In this particular unit there is a downwardly
extending handle portion 95. This finger guard
handle portion projects downwardly from the
elongate body at approximately its juncture with
the ‘hand grip portion 44 and les In the plane
defined by them. The handle portion, as clearly
illustrated in the drawings, is so located that the
gripping fingers of an operator lying rearwardly
thereaf grasp the hand grip portion and hear
against the handle and those fingers which may
be forwardly of the handle grasp the elongate
body or wall of the longitudinsll,passageway. This
greafly facilitates manipulation of the gun and
accurate placement of the same when utilizing
the high pressures for which thig piece of equip-
mentisintended. Thenezzieor tip 59 is provided
with an eutwardly
this is adapted to be received within an internally
threaded collar 98 as shown in Fig. 4 to secure the
tip to the end of the gunbody. This collar 98 also
Serves, as shown in Figs. 5 ang 6, to permit the
Securement of different nozzles or tips to the
gun body. .

Fig. 5 is similar to the construction shown in
Fig. 4 except that the collar 98 is employed to
Secure a nozzle outlet of g different character as
shown in Fig. 4. The nozzle tip of Fig. 5 is indi-
cated by the numera] 93. 1t is provided with an
internally tapered valve seat 169 adapted to seat
a valve 192 whieh is mounted upon the outer end
of a stem 60 and the stem extends rearwardly
through the axial bore 42 of the body 49 and
through the packing gland elements §j and 62
and through the recess 10a. A head 80 is
threaded on the rear end of the stem. Thig head
is disposed within the recess T0a. It extends
slidably into the bore of the threaded plug 85.
The head is provided with the reduced diameter
rearward extension 8i. A spring 87 surrounds
this extension 8 and is held under compression
between the head and the end of the plug 85
to urge the valve to its geat,

projecting radial flange 97 and :

1o

15

20

36

35

40

55

60

65

75

‘There is a handle 75 pivoted upen a pin 13 and
adapted to be swung to open the valve against
the tension af the spring, all as'described. . -

The nozzle tip is provided with a different out.
Tet, however, in that the guter end has a reduced
diameter tapered tip 184 which is closed at the
end but provided witly transverse discharge open~
ings 406. This particular t¥pe of tip is adapted
to he received within g counterbore or recess in
material to eject lquid against the side wall of
stuch eounterbore or recess. Other than as -em-~
bedied in this mozzle tip, the construction is as
deseribed in Fig. 4. ‘ )

Tig. 6 Tepresenty another modifieation which
departs from the construction of Figs. 4 and 5
only in the fype of tip fitting provided on the
body of the gun: The canstruetion of the gun is
the same as that shown in Hig. 5 except that the
collar 98 iz shown as provided with o valve seat
108. “This valve seas element is threaded into the
outerend of thegun. The outer-end of the gun is
in this instanee threaded internaliy and exter~
nally. The seat element 188 has an outwardly
Projecting flange 440 which overhangs the end of
the body. ‘This seat «element provides 2 seat for
the walve proper indicated as i42. Thig particu~
lar valve 112 is:shown as of slightly different for-
mation than the valve #82 of Fig. 5hut either may
be msed. 'The valve seat element when threaded
inbe the outer end of the gun is shown in Fig. 6
as spaced slightly from the end of the collar 98
S0 that any suitable type of outlet eonneetion
might be received within the :collar and coupled
therewith in communication with the bore of ithe
Valve seat 488 to provide for the -discharge of
lHynid as described. ‘Otherwise as hereinaboye
statied, the construction of this figure is the same
‘agthatof Fig, 5. . :

Numerons important adventages dervive from
the canstruction heretofore iset forth. Leakase
is eliminated and the valve is so supported that
it will not be bent, therehy risking ‘binding of the
walve and ‘consequent faulty operation. The
valve stem extending threugh the longitudinal
Hquid passageway is:clear of ebstruetion and does
moet in any way interfere with the fow of viscous
material through the gun.. L

Any tenidency of the valve stem o bend or flut-
ter hecause of gts tack af posifive support for-
wardly of the transverse body ‘wall is eliminated
because the rear end portion of the stem is :se-
curely supported. In the absence of a glidable
guide for the valve stem, such as the head 80
at the rear of the stem, the thrust of the valve
return spring ig unsatisfactory due to binding
of the valve stem under pressure of the liquid
being delivered through the gun passageway.

Stem 60 is not only supported within the trang-
verse body wall 55 of the gun, but it is supported
rearwardly by the head which slides within the
plug that carries the spring. The packing is dis-
posed rearwardly of the transverse wall through
which the stem extends and for that reason a
tight joint is cbtainable. Whatever the effect of
the high pressure utilized in applicant’s gun may
be insofar as bending the valve stem forwardly
of the transverse body wall is concerned, there is
no binding of the rear end of the stem which
interferes with free slidable movement of the
stem as a whole.

The importance of balance and manipulability
attributable to the relationship between elongate
body, delivery conduit, and valve actuating handle
cannot be too greatly emphasized. This com-
pactness ang focusing of the equilibrium center
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within the grasp of the operator’s hand permits
rapid and facile movement of the gun by the
operator from point to point during use.

- What I claim is:

1. A flow gun for relatively viscous mafterial
comprising, in combination, an elongate body
provided with a longitudinal bore terminating
at the front end of the body in a discharge outlet
and defining adjacent thereto a valve seal, said
bore terminating at the rear end in 2 body wall
extending generally transversely of the bore, a
valve in the bore adapted to close upon the seat
and having a stem extending slidably through said
transverse body wall and projecting rearwardly
thereof, said body having a hand grip portion pro-
jecting rearwardly angularly from approximately
the mid-section of its underside at an angle of
less than 45°, said hand grip portion provided with
a delivery conduit passageway for viscous material
extending therethrough and opening into said
bore at an angle of less than 45° directly forwardly
of the transverse body wall and forming with the
bore -a continuous generally smooth passageway
for viscous material, & valve actuating lever piv-
otally mounted upon the body adjacent to the rear
end of the body and coupled with the rearwardly
projecting portion of the valve stem to actuate
the valve, said lever projecting forwardly from
its pivotal mounting upon the body at an angle
of less than 45° and overhanging the body and
with the top side of the lever when the valve is
closed disposed substantially parallel to the
underside of the hand grip portion and substan-
tially in the plane of the body and the hand grip
portion whereby the lever and the hand grip por-
tion are adapted to be grasped within one hand of
an operator, said body provided with a handle
portion projecting downwardly therefrom at ap-
proximately the juncture of the hand grip por-
tion therewith and lying in the plane defined
thereby.

2. A flow gun for relatively viscous compositions
comprising, in combination, ‘an clongate - body
provided with 2 jongitudinal, continuously smooth
surfaced, generally cylindrical passageway termi-
nating at the front end in a discharge outlet and
defining interiorly adjacent thereto a valve seat,
said passageway terminating at the rear end ina
body wall extending generally transversely there-
of, a valve in the passageway adapted to close
upon the seat and having a stem extending
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lengthwise through the passageway and slidably
through the body wall, said body having a hand
grip and cylindrical delivery conduit portion pro-
jecting rearwardly angularly from the underside
midsection at an angle less than 45° gnd with its
cylindrical delivery conduit wall intersecting di-
rectly the cylindrical wall of the longitudinal
passageway through the body, whereby a com-
municating opening between the conduit and
passageway of substantially greater area than
the cross-sectional area of either is formed to
thereby facilitate passage of the viscous compo-
sition from the conduit into the passageway, and
a valve actuating lever pivotally mounted on the
body adjacent its rear end and coupled with the
valve stem to actuate the valve, said lever pro-
jecting forwardly from its pivotal mounting on
the body and overhanging the top side of the body
in the plane defined by the body and the hand grip
portion at an angle of less than 45°, the top of
the lever when the valve is closed heing disposed
substantially parallel to the underside of the
conduit and hand grip portion, said lever and
hand grip portion being adapted to be grasped
within one hand of an operator, said body char-
acterized in that it is provided with a handle por-
tion projecting downwardly therefrom at approxi-
mately the juncture of the hand grip portion
therewith and lying in the plane defined by said
hand grip portion and body, said handle being so
1ocated that the gripping fingers of an operator
rearwardly thereof bear against the hand grip
portion of the body and those forwardly of the
nandle bear against the wall of the longitudinal
passageway.
GEORGE S. PYLES.
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