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The present invention relates to apparatus for 
handling and emplacing plastic or semi-?uid ma 
terials, and particularly for forcing a ?lling ma- 1 
terial beneathl a pavement surface which has be 
come sunken due to settlement of the subgrade, 
or for other'reasons is below the desired eleva 
tion. The treatment of so-called rigid pave 
ments, foundations, and the like, for the pur 
pose of restoring the same by elevating the 
sunken portions thereof to the desired level 
was ?rst disclosed and broadly covered in my 
prior Patent No. 1,915,032, granted June 20th, 
1933, followed by my Patent No. 1,929,215, grant 
ed October 3rd, 1933, and has attained a de?nite 
status in the art of highway construction. As a 
result of my discoveries and developments, it is 
no longer deemed necessary to tear up or resur 
face sunken or badly broken, choppy and uneven 
sections of pavement as was customary and the 
commonly accepted practice prior thereto, com 
plete restoration of the pavement being now at 
tainable at ‘a very nominal and very small frac 
tion of the originally required maintenance ex 
pense by the practice of the inventions of the ' 
aforesaid patents. 
In my copending application Serial No. 542,153, 

?led June 4th, 1931, now Patent No. 1,969,324, 
there is disclosed a practical unitary apparatus 
for mixing and pumping a mud ?ller in the prac 
tice of the inventions of my prior patents. This 
apparatus comprises essentially, a mixing device 
primarily designed for thoroughly mixing soil, a 
binder and water, and a mechanically driven 
pumping device arranged to receive'the mixed 
mud filler and adapted to force the same beneath 
the pavement slab or other structure, the mixer 
and pump having the construction of. 'a portable 
unit. ' 

The complete equipment for a crew engaged 
in elevating sunken slabs heretofore has com 
prised, in addition to the foregoing apparatus, 
and the trucks for hauling the soil and Water, a 
conventional portable compressor unit with the 
usual pneumatic drills and pavement breakers 
for drilling the holes in the pavement through 
which the ?ller is to be forced and for cutting 
stress relief slots in the pavement Where neces 
sary. There is thus tied up with eachcrew a 
separate compressor unit, thereby materially in 
creasing the outlay for equipment for each crew. 
To the end of providing a single unitary ap 

paratus for carrying out the complete process 
from the initial preparation of the pavement to 
the ?nal elevation thereof, the present inven 
tion has for an object the utilization of an air 

(Cl. 103-5) 
compressor for operating the drilling equipment 
in the usual manner, but in addition it is made 
available for forcing the ?lling material beneath 
the pavement by the action of compressed air 
directly upon the filler where the resistance to 5 
the introduction of the materials is sufficiently 
low so that this may be accomplished by the 
pressure normally available at the compressor. 
Due to the fact that this pressure at the com 

pressor is limited, and the resistance to the flow 10 
of the materials beneath the slab is frequently 
greater than will be overcome by the pressure 
produced by the usual compressors available for 
this purpose, particularly in the case of initially \ , 
starting the ?ller beneath the slab, it is an ob- 15 
ject of the invention to provide a pneumatic 
pump, operable by the compressed air produced 
by a compressor, the pump mechanically acting 
upon the ?ller material to drive or force the ?ller 
beneath the slab under a much greater pressure 20 
than would be attained by the use of the com 
pressed air alone directly acting upon the ?ller. 
An important object of the invention, there 

fore, is to provide a pneumatically operated me 
chanical pump unit for emplacing a mobile ?uid, 25 
and which is convertible to a purely pneumatic 
pressure emplacing unit, or conversely. 
Another object of the invention is the provi 

sion of, a unitary apparatus for preparing a mo 
bile ?ller suitable for back?lling and elevating 30 
pavements or like structures, which apparatus 
includes pneumatic means for emplacing the 
?ller as or subsequent to the preparation thereof. 
The invention has for a further object the pro 

vision of a receptacle or hopper for the reception 35 
of a suitably prepared filler and from which the 
?ller is directed to the point of emplacement by 
a pneumatically driven mechanical pump of the 
reciprocating piston or plunger type, the appa 
ratus further embodying suitable control means 40 
for rendering the plunger inoperative whereby 
the apparatus is converted into a direct acting 
pneumatic pressure emplacing means for the 
?ller, as distinguished from the- indirect pneu 
matic action when the piston is employed to 
create the pressure on the ?ller. 
A further object of the invention is the pro 

vision of a mobile ?uid emplacing apparatus 
wherein pneumatic pressure is employed direct- 50 
1y, indirectly or combinatively, at will, as the 
medium for emplacing the fluid at a desired 
point. _ 

Other and further‘ objects and advantages of 
the invention willbe hereinafter set forth and 55 
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the novel features thereof de?ned by the ap 
pended claims. ' - 

In the drawings:- 
Fig. 1 is a side elevation of a unitary appa 

ratus embodying the improved features of my 
invention, certain of the parts being shown in 
longitudinal section; 

Fig. 2 is a fragmentary view of an apparatus 
generally similar to Fig. 1, but embodying a 
'inodi?ed form of filler emplacing unit; 

Fig. 3 is a view similar 'to Fig. 2, showing the 
operative parts of the mechanical pump in an 
other position assumed during operation of the 
machine; 

Fig. 4 is an enlarged, detail, sectional view of 
the valve mechanism for controlling the oper 
ation of the pump; and 

Fig. 5 is an enlarged, detail, sectional view 
of the control valve for converting the units of 
Figs. 3 and 4, from a direct to indirect pneu 
matic pressure unit, or conversely. 

Brie?y, the treatment of pavements, accord 
ing to the patents hereinbefore referred to is 
as follows:-—One or more holes of suitable size 
are drilled or otherwise formed through the 
pavement, the location of which holes depends 
upon the disposition of cracks in the pavement 
and the location and extent of the settlement, 
whereupon a mobile filler is pumped or other 
wise forced (preferably progressively to avoid 
the creation of undue stresses in the pavement) 
through the holes under pressure beneath the, 
pavement until the sunken portions are elevated 
to the desired level. Super-elevation, as in 
banking curves, or other elevation of the entire 
structure may be attained in a similar manner. 
The nature of the mobile ?ller is such that it 

is readily ?owable without disintegration under 
pressure, and is capable of solidifying compara 
tively quickly to provide a permanent support for 
the pavement upon the attainment of the desired 
elevation thereof. An inexpensive and readily 
procurable ?ller may be had by suitably mixing 
the following ingredients in the approximate pro 
portions stated (by volume) :--soil—25 parts; 
binder (cement, lime, or the equivalent)--1 part; 
water~12 parts (100 gallons per cubic yard), or 
enough waterto produce a consistency between 
that of thick cream and mortar. The most sat 
isfactory soil is preferably a loam, but any avail 
able soil may be employed providing the sand or 
clay content is not too great. 
he produced a suitable filler in the nature of a 
mud excellently adapted for the purposes herein. 
Other suitable ?ller compositions may be devised, 
but for the purposes hereof, reference will be 
made to apparatus particularly applicable to the 
handling of a mud fluid. - ~ 

Like reference characters designate corre 
sponding parts in the several ?gures of the draw 
ings. . 

Referring now to Fig. 1 of the drawings here 
in, i denotes generally a mobile frame equipped 
with wheels 2 for transportation of said frame 
from place to place. 
a source of power 3 such as a conventional in 
ternal combustion motor to which is suitably 
connected a conventional compressor 8 through 
the medium of a transmission 5, reference char 
acter 6 designating‘ a control lever for controlling 
the operation of the compressor by the motor. 
Also driven by said motor 3 is a mixing unit 

generally designated 1 comprising an elongated 
tank or compartment 8 suitably mounted on 
the frame. The tank is provided at one end with 

There will thus_ 

‘ Patent No. 1,969,324 referred to. 

Mounted on said frame is, 

aoeaoea 
a hopper 9 for the reception of the materials to 
be mixed therein. Rotatably mounted within 
said tank are suitable mixing paddles or blades 
it arranged, as for example, 'on a shaft l l ex 
tending longitudinally of said tank and suitably 
journalled at opposite ends as at E2 and E3. The 
paddles or blades iii are given a pitch such that 
they normally tend to pass the materials longi 
tudinaly through the tank from the receiving 
end to the opposite end during rotation of the 
paddles, thereby insuring a thorough mixingof 
the materials. Rotation of shaft ii and the 
paddles lb ?xed thereto may be accomplished 
in any suitable manner as by providing shaft H 
with an extension it on which is ?xed a pulley 
l5. A corresponding pulley i6 mounted on the 
crank shaft ll of engine 3 may be arranged to. 
drive said pulley it We suitable belt or power 
transmitting means it. 
Located at the end of tank 8, opposite from 

the hopper end is a discharge opening it through 
which the materials may be discharged as they 
are passed from the receiving end to the dis 
charge end of the tank. This opening is pref 
erably located a substantial distance'above the 
bottom of the tank so that the materials will be 
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forced to pile up at the discharge end before‘ 
being discharged. In this manner, the thor 
oughness of mixing is facilitated. A clean-out 
opening 29 may also be provided, as the tank 
should be preferably cleaned or flushed out after 
use. A door or closure 2| is provided to nor 
mally maintain the clean-out opening 29 closed 
during use of the mixer. ‘ 

Attached to the rear or discharge end of the 
mixer unit is the emplacing unit or pump gener 
ally designated 22, which may be in the form of 
an attachment which may be applied to or de 
tached from the mixer unit in any suitable man 
ner on a plane indicated by the arrows 23. The 
emplacing unit comprises in one form, as shown 
in Fig. 1, a tank or receptacle 213 ‘constituting in 
effect a hopper, the lower portion of the tank 
as at 25 being inwardly tapered for discharge of 
the materials received from the mixer unit i 
into said tank and out thereof at the bottom, 
the taperer facilitating discharge of _ the may 
terials from said hopper by gravity and without 
leaving any appreciable amount of material to 
collect in corners or on the sides of the tank. 
Suspended from the bottom of tank 25 is a pres 
sure cylinder 26 having its upper end arranged 
to receive the materials from said tank, and pro 
vided at its lower end with a cylinder head 26’ 
‘having therein a discharge opening 2‘! to which 
may be coupled a flexible hose or other suitable 
conduit for the purpose of directing the mate 
rials to the desired point of emplacement, as 
described in my previous patents and copending 

Adjacent the 
lower end of said cylinder 26 is a diaphragm 28 
having an opening therethrough, and constitut 
ing a valve seat. Ball valve 29, having a spe 
ci?c gravity less than the speci?c gravity of the 
mix handled by said units, is interposed be 
tween the diaphragm 28 and the discharge open 
ing in the cylinder head, the ball and seat con 
stituting a check valve means as will hereafter 
more fully appear. 

Reciprocably mounted in said cylinder is a 
piston 30 which may be provided with suitable 
sealing or packing means 3|, such as a rubber 
ring, the piston being further provided with a 
bail 32 which is loosely connected to a piston rod 
33. The piston has an opening 34 therethrough 
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constituting a valve seat for‘ cooperation with a 
valve 35 carried on the end of connecting rod 33. 
Thus, on the upward stroke of piston rod 33, the 
piston rod slides loosely through bail 32 until 
valve 35 engages the bail to draw the piston up 
wardly with the connecting rod until it reaches 
the top of its stroke. During the upward stroke, ' 
the mix in tank- 24 enters pressure cylinder 26 
by passing aboutthe bail 32 and through the 
opening 34 in piston 30. On the downward 
stroke, the connecting rod 33 moves downwardly 
through said bail until valve 35 engages the valve 
seat 34 in the piston, whereupon further down 
ward motion of the connecting rod forces the mix 
‘out of cylinder 26, by forcing ball valve 29 down 
wardly away from its seat, and allowing the ‘mix 
to flow out, through the discharge opening 21. 
On the upward stroke, ball valve 29 ?oats up 
wardly against the seat 28 so as to prevent re 
turn of the discharged mix into the cylinder, 
and new material from tank 24 is permitted to 
enter the cylinder. ‘ 
The mechanism for actuating connecting rod 

33 and piston 3|] will now be ‘described. . Mount 
ed on top of tank 24 is a fluid pressure cylinder 
36 in which is reciprocably mounted a piston 31. 
Piston 31 is'?xed to the upper end of connecting 
rod 33, the length of connecting rod 33 being such 
that both pistons will reach the corresponding 
ends of their respective cylinders at approxi 
mately the same time. Air is preferably em 
ployed as the ?uid for actuating the piston 31, 
which air may be derived from- compressor 4, 
from which it is ‘adapted to enter an inlet‘ con- 
nection 38. Air admission to and exhaust from 
opposite ends of cylinder 36 is controlled by a‘ 
balanced type piston valve 39 located in valve 
chamber 40. This valve includes suitably ar 
ranged piston heads which are adapted to co 
operate with passages 4| and 42 leading from the 
intake connection 38 to valve chamber 40. Pas 
sage 43 establishes communication between valve 
chamber 40 and the upper end of cylinder 36 
while passage 44 establishes communication be 
tween the valve chamber 40 and the lower end 
of cylinder 36. Valve 39 is shiftable in said 
chamber and the shifting movementvthereof is 
automatically accomplished by an auxiliary valve 

This auxiliary valve is reciprocable in valve 
chamber 46 and is provided with suitably spaced 
piston heads cooperating with passages 41 and 
48 leading from the'auxiliary valve chamber 46 
to opposite ends of valve chamber 40. Exhaust 
passages 49 and 56 are provided for auxiliary 
valvev chamber 46. The exhaust from cylinder 
36 is effected through passage 5|. Shifting of 
auxiliary valve 45 is accomplished by a bell crank 
52 pivotally mounted on the cylinder 36 as at 53 
and having one arm pivotally ‘connected to the 
valve as at 54. The other arm of the bell crank 
is pivotally connected as at 55 to a member 55 
telescoping within the upper end of connecting 
rod 33. This member 56 is provided at its lower 
end with an abutment 51 and at its upper end 
an abutment 58, which‘ abutments are adapted 
to be engaged by an annular ?ange’ 59 on piston 
31 at'the lower and upper extremities respective 
ly of the piston stroke. Operation of the pneu 
matic mechanism above described for recipro 
eating piston 30 may be briefly summarized as 
follows: 
Assuming that the parts are in the position 

shown in Fig. 1, air enters intake, 38 from com 
pressor 4 to pass into auxiliary valve chamber 
46 about the body of the auxiliary valve and 

. in the region thereof. 

3 
thence through passage 41 into valve chamber 
40 at the left end of valve 39, forcing valve 39 
to the right and thereby permitting air to ?ow 
from intake 38 through passage 4| into valve 
chamber 40, through passage 43 into the upper 
end of cylinder 36 thereby forcing piston 31. 
downwardly. During the downward movement 
vof piston 31 exhaust from the lower side of the 
piston is permitted through passage 44 into valve 
chamber 40' between the innermost piston heads 
thereof and out through passage 5|. Downward 

_ motion of piston 31 is transmitted to piston 30 
by connecting rod 33, during which the mix in 
tank 24 is forced through discharge 21 as previ 
ously- described. . 

As piston 31 reaches the lower extremity‘ of 
its downward stroke, ?ange 59 engages abutment 
51 on member 56 and rocks the bell crank 52 
in a clockwise, direction thereby shifting auxil 
iary valve 46 to the right, permitting air pres 
sure to be applied from intake 38 through auxil 
iary valve chamber 46, through passage 48 onto 
the righthand end of valve 39, thereby forcing 
valve 39 to the left and permitting pressure to 
be applied from intake 38 through passage 42 
into valve chamber 40, through passage 44, into 
the lower end of cylinder 36, thereby forcing pis 
ton 31 upwardly. During the upward movement 
of piston 31, exhaust at the upper side of the 
piston is effected through passage 43, valve cham 
ber 40 intermediate the innermost heads of pis 

' ton valve 39 and passage 5|. As piston 31 reaches 
the upper extremity of tits stroke, ?ange 59 en 
gages abutment 58 and rocks bell crank 52 coun 
ter-clockwise to shift auxiliary valve 46 to the 
left completing one cycle of operation. The up 
ward motion of the piston 31 is transmitted to 
piston 30 through connecting rod 33, during 
which time the mix in tank 24 is permitted to 
?ow into cylinder 26 through piston 30 as previ 
ously described. ' - 

Suitable provision is preferably made for keep 
ing the mix in tank 24 from coming in contact 
.with piston rod 33 at _'the point where it passes 
‘through the bottom, of cylinder 36. A stuffing 
box 59' is provided about said connecting rod at 
this point and extending from said stuf?ng box' 
is a pipe or sleeve 60 projecting downwardly 
within tank 24 about connecting rod 33 to pro 
vide an annular space 6| intermediate the sleeve 
and connecting rod. Exhaust passage 5| may be 
connected with this annular space as by conduit 
‘62. Ports 63 are provided in sleeve 60 adjacent 
the lower end to permit the exhaust to pass out 
into tank 24. The application of the exhaust to 
the annular space 6| tends to keep the mix from 
?owing upwardly within the sleeve and about 
the connecting rod 33, thereby keeping the mix 
away from the stu?ing box and connecting rod 

The lower extremity 64 
of sleeve 60 may be utilized to limit the upward 
movement of piston 30‘ by presenting the same 
in a position to engage the bail 32 of piston 30 
at the upper end of the stroke. - - 

Referring now to Figures 2 and 3, there is 
shown an emplacing unit somewhat modi?ed in 
form from the form shown in Fig. 1. The struc 
ture is generally similar to the Fig. 1 con 
struction except that the tank, 24 is capable of 
being sealed against the entrance of air as by 
providing a suitable valve‘or gate 10 for closing 
the discharge opening IQ of the mixer unit. The 
purpose of completely closing tank 24 is to pro 
vide a unit which may be operated either in a 
manner similar to the operation previously dc-_ 
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scribed with reference to the Fig. 1 construction, 
or it may be alternatively operated to eject or“ 
force out the mix from tank 2d by the direct ap 
plication of a fluid'pressure on the mix“ If- de 
sired, such a directapplication of ?uid pressure 
may supplement the mechanical ejection of the 
mix. To this end, as previously stated, the con 
struction of the emplacing unit is similar to that 

‘ previously described except that a control valve 
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ll is introduced between the compressor e and 
the intake 38. Provision is also made for neu 
tralizing valve 39 as by springs 72 and l3 act 
ing upon the opposite ends of the valve so as to 
normally maintain the valve in intermediate or 
neutral position when there is no pressure ap 
plied to intake 33. ' » 

Referring now to the construction of /control 
valve 15, ‘and its associated parts, it comprises 
a casing 14 having an‘ inlet 75 adapted to be con‘ 
nected to compressor 43 as by conduit it. A ro 
tatable valve body ‘ii is provided'in the casing to 
which is suitably attached a control lever 18 
for manipulation thereof to different positions 
now to be described. In one position of the valve 
body, communication vis established between inlet 
15 and an outlet passage ‘73 in the casing 
through passages til, 8i and 82. Passage it is 
connected to‘ intake 38 by a conduit 33 thereny 
applying pressure at 38 for actuating the mech 
anisms in a manner exactly the same as here 
inbeiore described. Instead of applying the ex 
hau'st from cylinder 35 to the annular space 
about connecting rod 33, the exhaust is led from 
passage iii to atmosphere as through exhaust pipe 
til. Annular space 51 may instead be subjected 
to the full pressure of the compressor as by tak 
ing ofi pressure from conduit ‘l6 and applying 
the same to the space through conduit 85. Thus 
the mix in tank 26 will be subjected to a direct 
application of ?uid pressure as well as an indi 
rect application through the pneumatically op 
erated mechanical mechanism. A valve 86 may 
be interposed in conduit 85 to shut off the direct 
application of pressure on the mix when desired. 
In another position of valve body ‘ll, as‘ illus 

trated in Fig. 5, the pressure of compressor éi may 
be applied from inlet 15 through passages B0, 8!, 
and 87, all in the valv body, and 88', 89 in the 
casing, conduit 90, por" 9B, in the lower end of 
cylinder 36, thereby causing the piston to be 
'forced upwardly as shown~in Fig. 2, permitting 
the application of pressure directly on the mix 
in tank 24 to force the same through piston 38 
and out through discharge port 21, the pressurev 
on the mix being applied through conduit 85 and 
xannular chamber 6| as previously described. It 
is to be understood that in this‘i’position of the 
control valve, no pressure is applied at 38 and the 
mechanical pump mechanism is inoperative for 
automatic pumping operation. The piston, how- , 
ever, will be main ained in its upper position as 
shown as long as t e control valve remains in the 
last mentioned position. As piston 37 is forced 
upwardly when the control valve is in the last 
mentioned position, the upper side of piston 31 is 
Open to atmosphere through port 92, conduit 93, 
passage 94 in the valve casing, passage 95 in the 
valve body, and passage 96 in the valve casing. 
With no pressure applied at 38,, valve 39 is main 
tained in a balanced or neutral position by means 
of the springs ‘I2 and 13, as shown, thereby clos 
ing passages 43 and 134 so that the pressure will 
be maintained constant on piston 31. 
In a third position of the control valve, the 

valve body is shifted to bring passage 82 in reg 

aoeaoaa ‘ 

ister with passage 95 so as to apply pressure from’ 
15 through 80, 8!, 82, 3d, 93, 92, on top of piston ' 
3i, forcing piston 37 to the bottom of the cylinder 
as shown in Fig. 3. During the downward move 
ment, the lower side of the‘ piston is open to at 
_mosphere through 96, 9t, 89, 91, 95 and 96-.‘ With 
the piston 37 in its lowermost position, piston 3!) 
assumes, its lowermost position, thereby positively 
and immediately preventing discharge of the 
mix from tank it, regardless of whether pressure 
is applied on the mix through conduit 85, or 
whether the pressure is interrupted by valve as. 

, Thus, piston 3t serves to permit or prevent the 
ejection of the mix from tank 243 during the 
direct application of pressure thereon. 

It is also to be understood that in the last de 
scribed position of the control valve, no pressure 
is present at 38, and hence the mechanical pump 
mechanism is inoperative for automatic pumping, 
the piston 31 being maintained at- the bottom 
of the cylinderd?. I 
Brie?y summarizing the operation of the unit 

shown in Figs. 2, 3 and 5, if the hopper or tank 243 
is ?lled with mixed materials from the mixer ‘l, 
valve ‘ill or door is closed, as by manipulating 
lever 98, thereby making tank 26 air tight. It is 
to be understood that the tank is constructed 
su?iciently strong to withstand the pressure of 
the average air compressor, as at t, and-“sum 
ciently large to hold a substantial quantity of 
the mix. Pressure on the mix is then applied 
by opening valve 86 to admit air from the/com 
pressor into the tank. If the pressure required 
to force the mix out of discharge opening 2‘? and 
beneath a pavement slab, or other desired point 
of emplacement, forelevating the slab, is less 
‘than that available at the compressor, the mix 
will be caused to ?ow out of discharge opening 2? 
and through the hose or other conduit leading 
beneath the slab, assuming that the control valve 
has been manipulated to a position as shown in 
full lines in Fig. 5, with the piston 33 main 
tained in its uppermost position. ‘When the de 
sired amount of material has been forced beneath 
the slab, the control valve may be manipulated 
to another position with passage 82 in register 
with passage 98, thereby forcing the pistons to 
their lowermost positions and positively inter 
rupting the ?ow of material from tank 24 by. 
vclosing valve 35 in piston 30. Considerable wear 

' on the moving mechanical parts may be avoided 
by utilizing direct air pressure alone on the mix 
where this is suf?cient to force the mix beneath 
the slab or to any desired point of emplacement. 
In the event the air pressure of the compressor ' 

admitted by opening valve 85 is not su?icient to 
force the material beneath the slab, it may be 
supplemented by the reciprocation of pistons 3°! 
and 30 caused by shifting control valve as shown 
in Figs. 2 and 3. The relative areas of these pis 
tons are such that the pressure produced in this 
manner is greater than the airpressure directly 
available from the compressor. In this way the 
pressure produced under pistons!) andat outlet 
27 is the direct pressure in tank 26, caused by 
admitting air through 86, plus the pressure caused 
by the action of piston '3'! on piston 30 through 
connecting r‘odf33. 7 

While the speci?cdetails of construction have 
been herein shown and described, the invention 
is not con?ned thereto as alterations may be made 
without departing from the spirit thereof as de 
?ned by the appended claims. 
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claim as new and desire to secure by Letters 
Patent is: 

1. In a portable unit for emplacing a mobile 
material, supply means adapted to receive said 
material, a pump cylinder arranged to receive 
the material'from the supply means, a recip 
rocable piston in said cylinder, said piston having 
valve means therein serving to admit material 
from said supply means through said piston into 
said cylinder on the stroke of ‘the piston in one 
direction constituting the intake stroke and pre 
venting passage of said material through said 
piston on the stroke thereof in the opposite di 
rection constituting the pressure stroke, said 
cylinder having a discharge opening for dis 
charging the material therefrom under pressure 
of said piston, a check valve intermediate said 
piston and said discharge opening in the cylin 
der, said check valve normally closing on the 
intake vstroke of said piston, a ?uid pressure 
cylinder above said supply means, a reciprocable 
piston therein, a connecting rod extending from 
said last mentioned piston through said supply 
means to said ?rst mentioned piston and serving 
to drive said ?rst mentioned piston by the re 
ciprocation of said last mentioned piston, a guide 
sleeve for said rod, and means for alternately 
applying a ?uid pressure to opposite sides of 
said last mentioned piston and to said sleeve, said 
means serving to effect reciprocation of said pis 
tons, maintenance of clearance of the sleeve of 
the material and discharge of said ?uid in said 
supply means. - 

2. In a portable unit for emplacing a mobile 
?uid, supply means adapted to receive said ?uid, 
a pump cylinder beneath said supply means and 
arranged to receive the ?uid from said supply 
’means, a reciprocable piston in said cylinder, 
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said piston having valve means therein serving to 
admit ?uid from said supply means through said 
piston into said cylinder on the stroke of the 
piston in one direction constituting the intake 
stroke and preventing passage of said ?uid 
through said piston on the stroke thereof in the 
opposite direction constituting the pressure stroke, 
said cylinder having a discharge opening for dis 
charging the ?uid therefrom under pressure of 
said piston, a check valve intermediate said 
piston and said discharge opening in the cylinder, 
said check valve normally closing on the intake 
stroke of said piston, a ?uid pressure cylinder 
above saidsupply means, a reciprocable piston 
therein, a connecting rod extending from said 
last mentioned piston through said supply means 
to said ?rst mentioned piston and serving to 
drive said ?rst mentioned piston by the recip 
rocation of said last mentioned piston, and means 
for alternately applying a ?uid pressure to oppo 
site sides of the last mentioned piston, said 
means including a ?uid pressure actuated shift 
‘able valve and cooperating passages communi 
cating with said ?uid pressure cylinder at oppo 
site ends thereof, said passages serving as intake 
and exhaust passages at opposite sides of said 
last mentioned piston, auxiliary valve means for 
controlling the shifting of said ?rst mentioned 
valve, means for automatically controlling said 
auxiliary valve means incident to reciprocation 
of said piston in said pressure cylinder, said last 
mentioned means including a member having 
abutment means thereon . engageable by said 
pressure cylinder piston at the extremity of its 
stroke in each direction for imparting motion 
thereto, and means connecting said member with 
said auxiliary valve means and serving to trans 

5 
mit the motion of said member to said valve 
means incident to reciprocation of said piston. 

3. In a ‘portable unit for emplacing a mobile 
?uid, a receiver for said ?uid, a pump cylinder 
beneath said receiver and arranged to receive the 
fluid from said receiver, a reciprocable piston in 
said cylinder, said piston having valve means 
therein serving to admit ?uid from said receiver 
through said piston into said cylinder on the 
stroke of the piston in one direction constituting 
the intake stroke and preventing passage of said 
?uid through said piston on the stroke thereof in 
the opposite direction constituting the pressure 
stroke, said cylinder having a discharge opening 
for discharging the ?uid therefrom under pres 
sure of said piston, a check valve intermediate 
said piston and said discharge opening in the 
cylinder, said check valve normally closing on the 
intake stroke of said piston, a ?uid pressure cyl 
inder above said receiver, a reciprocable piston 
therein, a connecting rod extending from said 
last mentioned piston through said receiver to 
said ?rst mentioned piston and serving to drive 
said ?rst mentioned piston by the reciprocation 
of said last mentioned piston, and means for 
alternately applying a ?uid pressure to opposite 
sides of the last mentioned piston, said means 
including a ?uid pressure actuated shiftable 
valve and cooperating passages communicating 
with said ?uid pressure cylinder at opposite ends 
thereof, said passages serving as intake and ex 
haust passages at opposite sides of said last men 
tioned piston, auxiliary valve means for con 
trolling the shifting of said ?rst mentioned valve, 
means for automatically controlling said aux, 
iliary valve means incident to reciprocation of 
said piston in said pressure cylinder, said last 
mentioned means including a member telescop 
ingly arranged in one end of said connecting rod 
for said pistons, and having abutment means 
thereon engageable by said pressure cylinder pis 
ton at the extremity of its stroke in each direc 
tion for imparting motion thereto, and means 
connecting said member with said auxiliary valve 
means and serving to transmit the motion of 
said member to said valve‘means incident to 
reciprocation of said piston. 

4. In a portable unit for emplacing a mobile 
?uid, a tank adapted to receive said ?uid, a 
pump cylinder beneath said tank and arranged 
to receive the ?uid from said tank, a reciprocable 
piston in said cylinder, said piston having valve 
means therein serving to admit ?uid from said 
tank through 'said piston into said cylinder on 
the stroke of the piston in one direction constitut 
ing the intake stroke and preventing passage of 
said ?uid through said piston on the stroke there 
of in the opposite direction constituting the pres 
sure stroke, said cylinder having a discharge 
opening for discharging the ?uid therefrom un 
der pressure of said piston, a check valve inter 
mediate said piston and said discharge opening 
in the cylinder, said check valve normally clos 
ing on the intake stroke of said piston, a ?uid 
pressure cylinder above said tank, a reciproca 
ble piston therein, a connecting rod extending 
from said last mentioned piston to said first 
mentioned piston and serving to drive said ?rst 
mentioned piston by the reciprocation of said 
last mentioned piston, means for alternately ap 
plying a ?uid pressure to opposite sides of the 
last mentioned piston, said means including a 
?uid pressure actuated shiftable valve and co 
operating passages communicating with said ?uid 
pressure cylinder at opposite ends thereof, said 
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at opposite sides of said last mentioned piston, 
auxiliary valve means for controlling the shifting 
of said ?rst mentioned valve, means for auto 
matically controlling said auxiliary valve means 
incident to reciprocation of said piston in said 
pressure cylinder, said last mentioned means in 
cluding a member having abutment means there 
on engageable by said pressure cylinder piston 
at the extremity of its stroke in each direction 
for imparting motion thereto, means connecting 
said member with said auxiliary valve means and 
serving to transmit the motion of said member 
to said valve means incident to reciprocation of 
said piston, and means for directing exhaust 
pressure ?uid within, said tank. 

5. In a portable-unit for emplacing a mobile 
?uid, a tank adapted to receive said ?uid, said 
tank having. its lower portion inwardly tapered, 
a pump cylinder beneath said tank and. arranged 
to receive the mixed materials therein, said 
tapered portion of the tank serving to guide the 
mixed materials into the cylinder, a reciprocable 
piston in said cylinder, said piston having valve 
means therein serving to admit mixed materials 
from said tank through said piston into said 
cylinder on the stroke of the piston in one di 
rection‘constituting the intake stroke and pre 
venting passage of said materials through said 
piston on the stroke thereof in the opposite di 
rection constituting the pressure stroke, said cyl 
inder having a discharge opening for discharg 
ing the mixed material therefrom under pres 
sure of said piston, a check valve intermediate 
said piston and said discharge opening in the 
cylinder, said check valve normally closing on 
the intake stroke of_ said piston, a ?uid pres 
sure cylinder above said tank, a reciprocable pis 
ton therein, a connecting rod extending from 
said last mentioned piston through said tank te 
said ?rst mentioned piston and serving to drive 
said ?rst mentioned piston by the reciprocation 
of said last mentioned piston, a sleeve in said 
tank through which said connecting rod extends, 
said sleeve de?ning an elongated annular space 
about said connecting rod, means for alternately 
applying and exhausting a ?uid pressure at op 
posite sides of said last mentioned. piston, said 
means, serving to e?ect reciprocation of said 
pistons and discharge or said ?uid'in said tank, 
and-means for directing the exhaust pressure 
?uid into the annular space about said connect 
lng rod and adjacent to one end of the sleeve. 

, 6. In a portable unit for emplacing a. mobile 
?uid, a closed tank adapted to receive said ?uid, 
a pump cylinder beneath said tankgandarran'ged, 
to receive the ?uid from said tank, a recipro 
cable piston in said cylinder, said piston having 
valve meanstherein serving to admit mixed ma 
terials from said tank through said piston into 
said cylinder on‘lthe stroke of the piston in. one 
direction constituting the intake stroke and pre 
venting passage of said materials through said 
piston on the stroke thereof in the opposite di 
rection constituting the pressure stroke, said cyl 
inder having a discharge opening for discharg 
ing the mixed material ,therefrom under pres 
sure of said piston, a check valve intermediate 
said piston and .said discharge opening in the 
cylinder, said check valve normally‘ closing on,v 
the intake stroke of: said piston, a ?uid pres 

‘ sure cylinder above said tank, a reciprocable pis 
ton, therein, a connecting rod extending from 
said last mentioned piston through said‘ tank to 
said ?rst mentioned piston and serving to drive 

2,065,022 
' passages serving as intake and exhaust passages said ?rst mentioned piston by the reciprocation 

of said last mentioned piston, means for alter 
nately applying a ?uid pressure to' opposite sides 
of said last mentioned piston, said means serv 
ing to effect reciprocation of said pistons [and 
discharge of said ?uid in said tank by the pres 
sure of said ?rst mentioned piston, manually op 
erable unitary control means for rendering the, 
alternate pressure applying means inoperative’ 
and maintaining the valve means in the ?rst 
mentioned piston in open position, and means 
for admitting a pressure ?uid into said tank 
when .the said valve means in the ?rst men 

, tioned piston is in open position, whereby to dis 
charge the ?uid in the tank directly by the force 
of the last mentioned pressure ?uid. 

'7. In a portable unit for emplacing a mobile 
?uid, a closed tank adapted to receive said ?uid, 
said tank having its lower portion inwardly ta= 
pered, a pump cylinder beneath said tank and 
arrangedto receive the mixed materials therein, 
said tapered portion of the tank serving to guide 
the mixed materials into the cylinder, a recipro 
cable piston in said cylinder, said piston having 
valve means therein serving to admit mixed ma 
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terials from said tank through said piston into ' 
said cylinder on the stroke of the piston'in one 
direction constituting the intake stroke and pre 
venting passage of said materials through said 
piston on the stroke thereof in the opposite di 
rection constituting the pressure stroke, said 
cylinder having a discharge opening for dis 
charging the mixed material therefrom under 
pressure of said piston, a check valve intermedi 
ate said piston and said discharge opening in the 
cylinder, said check valve normally closing on 
the intake stroke of said piston, a ?uid pressure 
cylinder above said tank, a reciprocable piston 
therein, a connectingrod extending from said 
last mentioned piston through said tank to said 
?rst mentioned piston and serving to drive said 
?rst mentioned piston by the reciprocation of 
said last mentioned piston, means for alternately 
applying a ?uid pressure to opposite sides of said 
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last mentioned piston, and hence indirectly to , 
the mobile ?uid'in the tank, said means serving 
to effect reciprocation of said pistons and dis 
charge of said ?uid in said tank, and manually 
operable control means for transferring the I 
aforesaid indirect application of ?uid pressure 
on the mobile ?uid in the tank, directly to said 
mobile ?uid for direct ?uid pressure discharge 
of the same from said tank, said control means 
including means for maintaining said ?rst men 
tioned piston at the extremityiof its stroke in 
one direction during said direct ?uid pressure 
discharge. , 

8. In a portable unit for emplacing a mobile 
?uid, a closed tank adapted to receive said ?uid, 
said tank having its lower portion inwardly ta; 
pered, a pump cylinder beneath said tank and 
arranged to receive the mixed materials therein, 
said tapered portion ‘of the‘ tank serving to guide ~ 
the mixed materials into the cylinder, a recipro 
cable piston in said cylinder, said piston having 
check valve means therein serving to admit mixed 
materials from said'tank, through said piston. 
into said cylinder on the stroke of the piston ‘in 
one direction constituting the intake stroke and. 
preventing passage of said materials through said 
piston on the stroke thereof in the opposite di 
rection constituting ‘the pressure stroke, said 
cylinder having a discharge opening for dis 
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charging the mixed material therefrom under ' 
pressure of said piston, a check valve intermedi- 1 
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2,065,022 
- ?uid from said hopper by the action of gravity, 
a reciprocable piston in said cylinder, said pis-. 

ate said piston and said discharge opening in the 
cylinder, said check valve normally closing on 
the intake stroke of said piston, a ?uid pressure 
cylinder above said tank, a reciprocable piston 
therein, a connecting rod extending from said 
last mentioned piston through said tank to said 
‘first mentioned piston and serving to drive said 
?rst mentioned piston by the reciprocation of 
said last mentioned piston, means for alternately 
applying a ?uid pressure to opposite sides of said 
last mentioned piston, and hence indirectly to 
the mobile ?uid in the tank, said means serving 
to effect reciprocation of said pistons and dis 
charge of said ?uid in said tank, and manually 
operable control means for transferring the afore 
said indirect application of ?uid pressure on the 
mobile ?uid in the tank, directly to said mobile 
?uid for direct ?uid pressure discharge of the 
same from ‘said tank, said control means includ 
ing means for causing said ?rst mentioned piston 
to automatically assume a position with its check 
valve in open position to permit passage of said 
?uid in said tank through said piston in the 

. direct ?uid pressure discharge thereof. 
9. In a portable unit for emplacing a mobile 

?uid, a closed tank adapted to receive said ?uid, 
said tank having its lower portion inwardly ta 
pered, a pump cylinder beneath said tank and 
arranged to receive the mixed materials therein, 
said tapered portion of the tank serving to guide 
the mixed materials into the cylinder, a recipro 
cable piston in said cylinder, said piston having 
check valve means therein serving to admit mixed 
materials from said tank through said piston 
into said cylinder on the stroke of the piston in 
one direction constituting the intake stroke and 
preventing passage of said materials through said 
piston on the stroke thereof in the opposite di 
rection constituting the pressure stroke, said cyl 
inder having a discharge opening for discharging 
the mixed material therefrom under pressure of 
said piston, a check valve intermediate said pis 
ton and said discharge opening in the cylinder, 
said check valve ‘normally closing on the intake 
stroke of said piston, a ?uid pressure cylinder 
above said tank, a reciprocable piston therein, a 
connecting rod extending from saidv last men 
tioned piston through said tank to said ?rst men 
tioned piston and serving to drive said ?rst men 
tioned piston by the reciprocation of said last 
mentioned piston, means for alternately applying 
a ?uid pressure to opposite sides of said last 
mentioned piston, and hence indirectly to the 
mobile ?uid in the tank, said means serving to 
eifect reciprocation of said pistons and discharge 
of said ?uid in said tank, and manually operable 
control means for transferring the aforesaid indi 
rect application of ?uid pressure on the mobile 
?uid in the tank, directly to said mobile ?uid for 
direct ?uid pressure discharge of the same from 
said tank, said control means including means 
for selectively causing said ?rst mentioned pis 
ton to automatically assume a position with its 
check valve in open position to permit passage 
of said ?uid in said tank through said piston in 
the direct ?uid pressure discharge thereof, and 
for causing the said ?rst mentioned piston to 
automatically assume a position with its check 
valve closed to interrupt the discharge of ?uid 
from said tank. 

10. In a portable unit for emplacing a mobile 
?uid, a closed ?uid receiving hopper having an 
intake opening for the reception of said ?uid 
therein, a vertical cylinder suspendingly carried 
by said hopper beneath the same for receiving 

ton having an opening longitudinally there 
through constituting a valve seat, a connecting 
rod slidably carrying said piston, said connect 
ing rod having at its piston end a valve adapted 
to cooperate with said valve seat in said piston, 
said valve engaging said seat incident to down 
ward thrusts on said connecting rod and thereby 
imparting downward movement to said piston, 
and .rising above said seat incident to upward 
movement of said connecting rod, said cylinder 
having an outlet adjacent the lower extremity 
thereof, means in said cylinder to limit down 
ward movement of the piston and maintain the 
piston valve closed at the end of its downward 
stroke, whereby to interrupt discharge of said 
?uid, and means for imparting upward and 
downward movement to said connecting rod, said 
last named means including means for stopping 
and holding said piston at the end of its down- ' 
ward stroke, whereby to prevent discharge of 
the ?uid through the cylinder outlet pursuant to 
the closure of the piston valve at the end of the 
downward stroke as aforesaid. _ 

11. In apparatus of the class described, the 
combination of a receptacle for containing a ?uid 
?ller material to be charged and thus emplaced 
‘at a predetermined site, means operative to cause 
discharge of the material from the said recep 
tacle including a mechanical pressure device ar- , 
ranged to act directly upon the material, ?uid 
pressure means arranged to cause ?uid pressure 
to act directly upon the ?ller material to effect 
‘discharge thereof, said mechanical means being 
constructed to control discharge of the ?ller ma 
terial by said ?uid pressure means for causing 
discharge of the material from the receptacle for 
emplacement at the site where it will be used, 
said mechanism comprising parts controlling the 
application of the ?uid pressure to the ?ller ma 
terial directly unde: the control of the mechan 
ical pressure device. 

12. In apparatus of the class described, the 
combination of a receptacle for containing a 
?uid ?ller material to be discharged therefrom 
and emplaced at a site for its use, a piston de 
vice for discharging said ?ller material from the 
said receptacle, and ?uid pressure means ar 
ranged to apply ?uid pressure directly to the 
?ller material to discharge same and to operate 
the piston device, said piston device including 
means for interrupting the'discharge of the ?ller 
material by the ?uid pressure means. 

13. In apparatus of the class described, the 
combination of a closable receptacle to receive 
a ?uid material, means for discharging said 
?uid material by direct ?uid pressure, and auto 
matically operable mechanical means for dis 
charging said ?uid material from said receptacle, 
said last mentioned means including manually 
operable means to control the discharge of the 
material by said ?rst mentioned means. 

14. In apparatus of the class described, the 
combination of a closable receptacle to receive 
a ?uid ‘material, means for discharging said ?uid 
material by direct ?uid pressure, piston means 
for discharging said ?uid material, and means 
coacting with said piston means and movable 
into one position to effect discharge of the ma 
terial through said piston means by direct ?uid 
pressure and movable into another position to 
interrupt said discharge, said last mentioned 
means constituting actuating means for the pis 
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ton when the piston operates to discharge said 
material. ‘ - 

15. In apparatus of the‘ class described, the 
combination of a closable receptacle to receive a 
?uid material, means for discharging said ?uid 
material under pressure by direct ?uid pressure, 
and means for discharging said ‘?uid material 
from said receptacle under pressure by indirect 
?uidpressure, said ?rst mentioned means being 

aoeaoaa . 

adapted to operate independently of said ‘last 
mentioned means, said last mentioned means 
being adapted» to operate independently of said 

‘ ?rst vmentioned means, and said last mentioned 
means also being adapted to. control ?ow of said 
?uid material from said receptacle by said 
?rst mentioned means. 

JOHN W. POU’L'I'ER. 
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