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Robert E. Long, executors of said Broads Wilson, 
deceased 

Application March 2, 1953, Serial No. 339,538 
50 Cairns, (CE. 103-152) 

This invention relates to machines intended inore par 
ticularly for applying plaster to walls and other surfaces. 

It is the main purpose of the invention to provide a 
machine capable of supplying a continuous flow of abra 
sive material such as plaster, under pressure, to a nozzle 
or gun, from a single source of supply of mixed plaster, 
Such as a hopper, with a minimum of wear on the working 
parts and surfaces of the machine. - 
A further object is to provide a machine wherein piaster 

is fed from alternate drums wherein one drum is filled with 
plaster from a source, while the plaster in the other is be 
ing applied to a surface. 
A still further object is the provision of a machine as 

aforesaid, wherein the plaster is positively forced to the 
nozzle or spray gun by which it is applied, while main 
tained completely out of contact with the fluid medium 
used to impel it. 
A further object is the provision of a plaster applying 

machine embodying two drums, so interconnected and 
equipped, that exhaustion of plaster from one effects a 
filling of the other with plaster. 

Another object is to provide a machine capable of high 
grade plastering at a cost per init area less than that in 
volved in application by trowel. 
A still further object is to provide a machine wherein 

the exhaustion of plaster from one drum autoimatically 
operates to shift to the other drum as a source of supply 
to the nozzle or gun. 
Another object is the provision of a machine as in the 

preceding paragraph in which the change-over time be 
tween drums is extremely short so that the flow of plas 
ter is substantially uninterrupted, 

In the drawings: 
Figure 1 is an elevation, partly in section, showing the 

arrangement of plaster drums, piping and interposed hop 
per, the latter being partly broken away, and taken sub 
stantially as indicated by line 1-1 of Figure 2. 

Figure 2 is a top plan view of the right hand drum and 
motor, fluid pump and air compressor carried thereby. 

Figure 3 is a section taken on a plane identified by the 
line 3-3 of Figure 1 and showing the valve for con 
trolling the flow of mixed plaster from the hopper to 
either of the variable volume drums. 

Figure 4 is a section on an enlarged scale and taken in 
a plane identified by the line 4-4 of Figure 1 and showing 
the four-way fluid control valve forming a part of the 
machine. 

Figure 5 is a wiring diagram of the motor and valve 
controis, 

Fig. 6 is a section to an enlarged scale through one of 
the detector switches for automatically reversing the ficW 
of pressure fluid between drums when one drum has been 
substantially exhausted of plaster and is full of fluid, such 
as water, while the other drum is substantially full of pias 
ter drawn from the hopper. 

Figure 7 is an elevation, partly broken away, of the 
plastering nozzle and control switch carried thereby. 
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Figure 8 is a sectional view of the clean out valve for 

one drum. 
Figure 9 is a plan view of the same valve. 
Fig. 10 is a detail view, partly in section, of one end 

of the double-ended mushroom valve controlling the 
flow of plaster from the hopper to the drums alternately. 

Figure 11 is a schematic lay-out of a second and pre 
ferred form of the invention. 

Figure 12 is a detail view to an enlarged scale, of one 
of the four flap valves used in this species. 

Figure 13 is a section in a plane identified by line 
3-53, Figure 12. 
Figure 14 is a detail sectional view showing one of the 

baffle plates over each fluid supply opening to the drums. 
Figure 15 is a wiring diagram of the preferred form. 
Figure 16 is a schematic sectional view of one form 

which the fluid flow reversing valve may take, and 
Figure 17 is a sectional view to an enlarged scale, show 

ing a modified form of drum wherein the flanges form an 
annular channel to receive and compress a bead or rim 
formed integrally with and about the periphery of the 
diaphragin. 

Referring in detail to the drawing, the numeral 1 
identifies a casing cr receptacle in communication with, 
and supporting, a hopper 2 for mixed plaster and which 
is gravity-fed into the casing and thence to either of a 
pair of drums or variable-volume containers, generally 
identified at 3 and 4. As best shown upon Figure 3, the 
drum 3 is secured to and in communication with one end 
of casing by a coupling 5 whose end flanges are bolted 
respectively to the casing and a flat machine boss 3a 
on the drum. In an identical manner, drum 4 is fixed to 
casing a by a coupling 6 bolted at one end to the casing 
and at the other end to boss 4a. Coupling 5 at its end 
connected with the casing, has an internal flange 5a de 
fining a circular valve seat 7. Likewise, coupling 6 has 
an internal flange 6a defining a valve seat 8. 
A double-ended mushroom valve comprises a stem 9 

and heads 0 and ii. The stem 9 is mounted for axial 
reciprocation by lugs 12 and 3 fixed with casing 1 and 
having aligned bores defining an axis which is also the axis 
of waive seats 7 and 8. Thus, in a manner obvious from 
inspection of Figure 3, when the valve is shifted to its 
limiting position to the right communication between cas 
ing E and drum 4 is cut off while casing 1 and drum 3 are 
connected. Conversely, when the valve is shifted to its 
imiting position to the left, casing i and drum 4 are in 
communication while passage from casing 1 to drum 3 is 
cut off. 

Figure 10 illustrates a suitable construction for both 
of the valves of stem 9. As shown, the end of the valve 
stem 9 is reduced to form a shoulder on which is seated 
a relatively small backing washer 5. The valve head 10 
is preferably formed of resilient material such as pure gum 
rubber and has a central hole to receive the reduced end 
of stem 9. Next is a second larger backing washer 16, and 
jock nuts 17 which secure the valve head sandwiched be 
tween and reinforced by the washers. By this construc 
tion, the rubber valve part 19 is reinforced by the washers 
15 and 16 and, when seated upon its respective seat 7 or 
8, effectively seal the passage of plaster therepast. 
As shown, the two drums are of equal volume and con 

veniently identical. For example, drum 3 consists of 
two generally hemispherical halves 3b and 3c secured to 
gether by means of mating flanges 3d, bolted together to 
form a generally spherical chamber. A flexible, resilient 
diaphragm 18 of material such as pure gum rubber, is 
ciamped between the flanges 3d, to divide the drum into 
two compartments of reciprocally varying volume. The 
diaphragm will be reinforced around its periphery, as 
with fabric, to secure it firmly in place and prevent the 
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possibility of the edge or periphery from pulling out from 
its position clamped between the drum flanges. The rein 
forced periphery of the diaphragm 8 is made the same 
diameter and width as the matching surfaces of the flange 
3d, Figure 1, whereas the central part or portion of the 
diaphragm is loose or dished in its undistended position 
and may, for example, then have the approximate shape 
or form indicated upon Figure 1. By this construction, 
and the mechanism subsequently described, a sufficient 
differential pressure on either side of the diaphragm will 
distend the latter until it substantially conforms to one 
of the drum halves, as indicated, for example, in solid 
lines at 18, Figure 1. Drum 4 is similarly constructed 
and has a like diaphragm 19 clamped between the flanges 
of its two hemi-spherical halves. 
From Figures 1 and 3, it is noted that couplings 5 and 

6, have elbow fittings 20 and 21, leading from the lower 
wall portions thereof to a ball valve 22 to the outlet of 
which is conected one end of a flexible hose 23. This 
hose is of any length convenient for the purpose and, 
as seen in Figure 7, its other end carries a nozzle or Spray 
gun 24, whose construction will be subsequently described 
in detail. 

In order to distinguish between the two variable-volume 
chambers into which each drum is divided by its flexible 
diaphragm i8 or 19, the chambers in communication 
with couplings 5 and 6, respectively will be termed "inner' 
chambers while those not in communication with such 
couplings, will be termed "outer' chambers. Means 
are provided, then, to pump a body of fluid such as water, 
with or without anti-freeze, between outer chambers, 
whereby the diaphragms are flexed between their extreme 
positions and the volumes of the two chambers in each 
drum are inversely varied. For example, starting with 
diaphragm 18 of drum 3 in the position shown in solid 
lines, Figure 1, and with this drum substantially filled 
with mixed plaster, diaphragm 19 of drum 4, will be 
about in the position shown, and this drum will therefore 
be substantially full of water, oil or whatever other pres 
sure fluid is selected. As fluid is pumped from the outer 
chamber of drum 4 and forced into the corresponding 
chamber of drum 3, the plaster in the inner chamber of 
drum 3 is placed under pressure, while, in drum 4, the 
withdrawal of fluid, creates a partial vacuum in the inner 
chamber of drum 4. This pressure differential acts upon 
valve 9 and moves the same to the left as viewed in Fig 
ure 3, until valve head 10 seats at 7 so that plaster can 
escape only through fitting 20, valve 22 and hose 23. At 
the same time, the aforesaid suction created in chamber 
4, draws plaster from hopper 2, coupling 1, presently 
open valve head 11 and coupling 6, into the expanding 
inner chamber of drum 4. Finally, when substantially 
all of the plaster has been forced out of drum 3 and the 
same is full of pressure fluid, the inner chamber of drum 
4 will be at maximum volume and full of plaster. The 
flow of pressure fluid is then reversed. Valve 22 may be 
a simple check valve with ball 22a therein movable un 
der differential pressures from a position on a seat at the 
right, closing fitting 20, to a position on a second seat 
at the left, closing fitting 21, all in a manner obvious 
from inspection of the drawing. That is, when pressure 
fluid is being forced into the outer chamber of drum 3, 
the plaster in the inner chamber of this drum is placed 
under pressure which then acts, in an obvious manner, 
to move check ball 22a onto its seat at the left so that 
all plaster being drawn from the hopper, must pass into 
the inner chamber of drum 4. This action is, of course, 
aided by the presently existing vacuum in the inner cham 
ber of drum 4. 

Referring more particularly to Figure 2, it will be noted 
that a motor 25 is mounted over drum 3 by any suitable 
bracket device, not shown, but which may be a flat plate 
to which the motor base is bolted and having a rigid 
arcuate flange to be secured to the drum by a number of 
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the same bolts as are employed to secure the flanges of 75 

4. 
the two drum halves together. At one end, the motor 
shaft 26 has a pulley 27 keyed thereto by which an air 
compressor 28 is driven by a V-belt 29 and spring 
loaded pulley 28' to supply air under pressure, by way of 
hose 30, to gun 24. See also Figure 7. 
The other end of motor shaft 26 is shown as direct 

coupled to a pump 31, which may be of a conventional 
gear type. This pump (Figures 1 and 2) has a suction or 
intake line 32 extending from its inlet connection, to a 
four-way solenoid-operated valve 33, shown in detail 
cross section upon Figure 4. The outlet or delivery line 
of the pump includes a pipe 34 extending from its inlet 
connection to a reservoir 35, and a pipe 36 affording a 
passage between the bottom of the reservoir and one con 
nection of valve .33. The reservoir 35 may have an auto 
matic vent 35a to let entrapped air out of the hydraulic 
system and suitable baffles, not shown, therewithin. 
A pipe 37 extends from the third connection of valve 

33 to the drum 4 where as will be seen upon Figure 1, 
it is connected by branches 37a and 37b with the upper 
and lower portions respectively of the outer chamber of 
that drum. A hand valve 38 in branch 37b affords means 
for draining the system when desired. Another pipe 39 
extends by branches 39a and 39b from the remaining, or 
fourth connection of valve 33, to the upper and lower 
portions respectively of the outer chamber of drum 3. A 
valve 40 in communication with pipe 39b provides drain 
age for the pipe and drum. 
By this construction, when valve rotor 33a is in the 

position shown upon Figure 4, operation of pump 3 
forces fluid into drum 3 and extracts it from drum 4 
while, when the rotor is turned 90 in either direction 
from the position shown, fluid is forced into drum 4 and 
exhausted from drum 3. A vertical pipe section 41, hand 
valve 42, and funnel 41a afford means for filling the 
hydraulic system with fluid or, when necessary, for add 
ing fluid to make up for any lost by leakage or evapora 
tion. Valve 33 has previously been described as of a 
well-known four-way, two-position, solenoid-operated 
type. As indicated in the wiring diagram of Figure 5, 
this valve may have two selectively and alternatively 
energized coils 33b and 33c so connected and arranged 
that when one coil is energized, valve rotor 33a is posi 
tively moved into the position shown upon Figure 4, 

5 while when the other coil is energized, the rotor is posi 
tively moved thereby into a position at 90° to the one 
shown. The complete wiring circuit will be explained 
in a subsequent paragraph. 

Switches are associated with the respective diaphragms 
18 and 19 of the drums, to automatically energize the 
coils 33b and 33c in response to the movement of the re 
spective diaphragms into the position indicated upon 
Figure 1 for diaphragm 18, that is, into the position in 
which either drum is substantially exhausted of fluid and, 
in normal operation, substantially full of plaster. 

For this purpose, I provide the wall of each drum 
with switch mechanism as identified generally at 43, 
Figure 6. A hole 44 is provided in the lower part of the 
outer half of the drum wall. This hole is sealed by a 
flexible pressure-resistant diaphragm 45 having a contact 
or feeler 46 passing therethrough with a fluid tight con 
nection. The end of this feeler inside the drum is bent 
about as shown, in position to contact and be slightly 
angularly moved by the diaphragm 18 as the latter moves 
into its limiting position wherein the drum is full of 
plaster and substantially, all of the hydraulic fluid in its 
outer chamber has been transferred to the other drum. 
The outer end offeeler 46 is positioned adjacent the 

plunger 47a of a switch. 47 fixed to the drum as by 
a bracket 47b. The arrangement is such that as the di 
aphragm moves into the limiting position about as shown 
in Figure 6, feeler, 46 is pivoted slightly counterclock 
wise to operate plunger 47a, close the switch, and en 
ergize a corresponding coil of the valve 33, as subse 
quently described. A housing 48 removably secured to 



5 
the drum wall protects the switch and feeler against 
damage. A second feeler and switch of the same con 
struction as that just described, is affixed to the lower 
portion of the outer half of drum 4 and is indicated gen 
erally at 49, Figures 1 and 5. This switch, of course, 
closes in response to substantially maximum outer move 
ment of diaphragm 19, that is, movement to a position 
wherein this drum is full of plaster and substantially ex 
hausted of hydraulic fluid. If desired, another feeler and 
switch of the type shown at 43 may be similarly mounted 
in a corresponding position at the top of drum hemisphere 
3c. In such case, the two switches are connected in series 
so that magnet 33b is energized only when both switches 
47 are closed. Likewise, a second feeler mechanism and 
switch 49 may be provided at the top of the outer half 
of drum 4 in a position corresponding to 49, Figure 1. 
As in the case of assembly 43, both switches 49 will be 
then connected in series so that coil 33c. is energized 
only when both switches are closed. This construction 
will aid in assuring that the flow of pressure fluid is not 
reversed until the inner chamber of the corresponding 
drum is substantially full of plaster. 
At 50, Figures 1, 8 and 9 is shown a quick-acting 

clean out door or cover for the innner or plaster chamber 
of drum 3. This consists of a plate 51 having a cut-out 
in its periphery to receive a pivot bolt 53 and a gasket 52, 
which is compressed between the plate and drum, to seal 
a hole 54 in the drum, by a bolt and wing nut 55 af 
fording a quick and easy opening for cleaning. At 56, 
Figure 1, is indicated a second clean-out opening at the 
top of the inner or plaster chamber of drum 3 so that, 
when the two openings are uncovered, a hose may be 
inserted in the upper opening for flushing unused plaster 
from the chamber. Drum 4 is provided with similarly 
located top and bottom clean-outs, as indicated at 57 
and 58, Figure 1. 
The gun 24 has been previously mentioned and per 

se, is of conventional construction, with a connection as 
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shown at 59 for compressed air tube 30 for spraying the 
plaster from opening 24a. This gun is provided at 60, 
with an operating switch manually closable by the oper 
ator, by means of pressure upon button 60a. As this 
switch is in the circuit of motor 25, the latter is under 
control of the operator at all times. 
The wiring is illustrated at Figure 5 where line 61 ex 

tends from one terminal of a voltage source, not shown, 
through a run switch 62, line 63, and operating switch 
60, to motor 25 and thence by line 64 to the other termi 
nal of the voltage source. Branched parallel circuits ex 
tend from one terminal of switch 60, through reversing 

40 

50 
switch 43 and coil 33b to return line 64, and again 
from one terminal of switch 60 through reversing switch 
49 and coil 33c to return line 64. 
The operation of the invention will be clear from the 

preceding description and may be résuméed as follows: 
Starting with the drums empty and both diaphragms in 

their central or undistorted positions, valve 42 may be 
opened and water or other fluid poured into funnel 41a. 
With motor 25 operating pump 3 and valve 33 adjusted 
to the position shown upon Figure 4, fluid will be forced 
into the outer chamber of drum 3 until this drum is sub 
stantially full and its diaphragm 18 is distorted leftwardly 
as viewed in Figure 1, to substantially conform to the 
surface of drum half 3b. The diaphragm 19 in drum 4. 
will remain substantially unaffected. Switch 62 is now 
opened to stop the motor, valve rotor 33a is manually 
turned 90° from the position shown upon Figure 4, and 
valve 42 is closed. 

Hopper 2 is now filled with mixed plaster, as from an 
adjacent mixer, and motor switches 60 and 62 are closed 
to start motor 25. Pump 31 now acts to withdraw 
fluid from drum 3 and to force it into drum 4 by way of 
pipe 37. This action creates a suction in the inner or 
plaster chamber of drum 3 so that plaster is drawn 
through connections 1 and 5 into the chamber. When 
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all of the fluid has been drawn from drum 3, and forced 
into drum 4, the diaphragms are substantially in the 
positions shown upon Figure 1, and drum 3 is full of 
plaster. Switch 43 is thus closed, but as switch 60 re 
mains open, valve 33 is not actuated at this time. 
The operator now takes nozzle 24 and positions it for 

applying plaster to the desired surfaces, then closes 
switch 60. Motor 25 is started and, simultaneously valve 
coil 33b is energized to shift valve rotor 33a through 
90. Thus, fluid is drawn from drum 4 and forced into 
drum 3 to exert pressure through diaphragm 18, upon 
the mass of plaster in this drum. This pressure causes 
valve 9 to shift to the left, Figure 3, to force head 10 
upon its seat 7. Plaster under pressure is now forced out 
through fitting 20 and forces ball 22a onto its seat at 
the left, Figure 1, so that plaster can only escape through 
hose 23 where it passes to nozzle 24 and is sprayed or 
applied with the aid of compressed air from compressor 
28, forced into the nozzle by way of hose line 30. An 
adequate Supply of mixed plaster is maintained in hopper 
2 which, simultaneously with evacuation of plaster from 
drum 3, is drawn into drum 4. 
Upon Figures 11 through 16, I have shown a form of 

the invention now preferred by me which, while oper 
ating generally upon the same principles as the form 
shown upon Figures 1 through 10, embodies certain 
added modifications and refinements. In these figures, 
parts which correspond with similar or identical parts 
shown upon Figures 1 through 10, will be identified by 
by the same reference numerals, primed, as have been 
used to identify like parts upon those figures. By "like 
parts' is, of course, meant parts similar in function al 
though not necessarily similar or identical in construc 
tion. 

Thus, 1 identifies a coupling supporting a hopper 2' 
and in communication therewith. The coupling has 
fianged ends 65 and 66 providing valve openings 7' and 
8 which are closed by respective flap valves subsequently 
described. 
The two drums are identified generally at 3' and 4. 

As these drums are substantially the same in construc 
tion as drums 3 and 4, previously described in connection 
with Figure 1, it will be sufficient to point out that the 
flanges connecting the two halves of the drums lie in 
planes which, instead of being vertical as in Figure 1, 
lie in respective planes which are inclined outwardly and 
downwardly at equal angles from the central vertical 
plane of Figure 11 normal to the plane of this figure. 
These flanges, of course, clamp the peripheries of re 
Spective resilient diaphragms 18' and 19 between them. 

Couplings 5' and 6’ each have one end welded or 
otherwise secured to one of the drum halves or hemi 
spheres, for communication therewith. The other ends 
of these couplings are flanged and bolted as at 67 to the 
respective fianges of hopper support 1' to form horizontal 
passageways from the support to the drums. As gener 
aliy in the case of Figure 1, a first elbow 20 leads from 
an opening in the bottom of coupling 5' to one end of 
valve housing 22', while a second elbow 21 leads from 
an opening in the bottom of coupling 6' to the other 
end of housing 22. A flexible hose 23' has one end con 
nected with the mid-portion of housing 22 to supply 
plaster under pressure to a nozzle which may be the 
Same as at the one identified at 24, Figure 7. 

Four flap valves are used to control the flow of plaster 
from hopper to drums and from drums to nozzle. As 
these may all be identical, a description of one will 
Suffice. Referring to Figures 11, 12 and 13, particularly 
the latter two, the flap valve controlling the passage of 
plaster from support 1' to drum 3', is generally iden 
tified at 67. The wall of hopper support 1" has valve 
opening 7", previously identified, and to which the con 
tinguous flanged end of coupling 5' is bolted as at 67. 
The surface of the wall toward coupling 5’ is covered 
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with a layer of rubber 69 which acts both as a gasket and 
also to prevent the adhesion of plaster thereto. 
The valve consists of a rubber pad 79 of a size to 

extend completely over the opening 7 and secured to the 
wall by machine screws 71 and a reinforcing plate 72. 
The pad is reinforced by a plate 73 of metal or other 
rigid material and held in place to the pad by a screw 
74 and a round washer 75 on the other side of the pad 
and of somewhat less diameter than the opening 7. As 
clearly shown at Figure 12, plates 72 and 73 have straight 
beveled edges in spaced parallel relation to define an 
area 70a of pad 70 between them which will flex readily. 
Plate 73 is considerably larger than opening 7' and as 
seen in. Figure 12, is generally circular and cut along a 
chord to provide the aforesaid beveled edge. 

Thus, valve 68 will open promptly in response to a 
differential pressure on its opposite sides and greater in 
fitting 1 and close when the pressure in drum 3' exceeds 
that in the fitting. Due to its rubber construction, the 
valve remains substantially free of hardened plaster, is 
rugged, long-lived, easy and inexpensive to replace and 
positive in action. As the other three flap valves may 
be identical with the one just described, it will be Sufi 
cient to. mention that a second, not shown, coverS open 
ing 8 and permits the flow of plaster from hopper to 
drum 4 but prevents flow in the reverse direction. Third 
and fourth flap valves 76 and 77, Figure 11, are posi 
tioned within housing 22 and act, respectively, in a 
manner obvious from inspection of the figure, to permit 
the flow of plaster from fittings 20' and 21' to the hous 
ing, but to prevent its flow in the reverse direction. 
For a purpose to be subsequently described and ex 

plained, two fluid pressure pumps 78 and 79, Figure 11, 
are used to extract fluid from the outer chamber of one 
drum and to force it into the other. Both may be of 
any suitable and well known types such as gear pumps. 
While, for clarity of illustration these pumps and their 
driving motor 80 are shown apart from the drums, it 
will be understood that in actual practice these parts 
will usually, but not necessarily, be mounted upon a 
common platform fixed in any Suitabie and convenient 
relation with the drums. Thus a parts may be mounted 
on or fixed to the platform of a truck or other wheeled 
vehicle. 
Pump 78 is driven from motor 80 by a V-belt 8 and 

pulleys 82 and 83 keyed on the shafts of the motor and 
pump, respectively, while pump 79 is directly driven from 
the shaft of motor 80, through a coupling 84. Air com 
pressor 28a is driven from the motor by a W-belt 35 in 
the same manner as compressor 28, Figure 2, obvious 
from inspection of Figure 11. 
The reversal of flow of pressure fluid between drums 

is controlled by a solenoid-operated valve 85 the func 
tional equivalent of valve 33 in the species of Figure 1. 
This valve is shown as of the sliding or spool type having 
first and second solenoids 86a and 86 b (Figures 11 and 
16) which act upon armatures connected with the slide 
of the valve to operate it in respectively opposite direc 
tions. Thus, for example, when solenoid 86a is en 
ergized the valve slide is thereby shifted to the right to 
so adjust the valve, in a manner subsequently described, 
that fluid is extracted from drum 4 and forced inder 
pressure into drum 3. 
A pipe.87 connects the outer or pressure fluid chainber 

of drum 4 with valve 86. Likewise a pipe 83 connects 
the pressure fluid chamber of drum 3' with the same 
valve. A pipe 89 extends from the intake or suction 
connection 78a of pump 78, to housing of valve 86 
while a pipe 90 connects the valve with the pressure or 
outlet connection 78b of the same pump. A by-pass con 
nection 91, with valve 92 is provided between pipes 89 
and 90 by which the output of pump 73 may be varied 
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in an obvious way, to. correspondingly vary the rate of 
application of plaster. 

Referring to auxiliary pump. 79, the intake or suction 
connecton thereof, 79a, is connected into a three-way 
valve 93 having an operating solenoid 93a. The hous 
ing of this valve has a first intake 93b connected by a 
pipe 94 to the outlet 86d of valve 86, and a second intake 
93c connected with a by-pass pipe 95 to outlet 79b and 
by pipe 96 to the inlet 86c of valve 86. This pipe 96 
is also connected with a pressure responsive switch 97 
so connected and arranged that the circuit of Solenoid 93a 
is closed only in response to a predetermined low or ab 
solute pressure or, what is the same thing, a high vacuum 
or suction in pipe 96. Normally, valve 93 is so adjusted 
that pump 79 merely circulates fluid through its by-pass 
55 and thus operates without substantial power consump 
tion. On energization of solenoid 93a, however, when 
the pressure in pipe 96 drops to a predetermined low 
value as in change-over or reversal of fluid flow between 
drums, valve 93 is actuated to close by-pass 95 and to 
connect outlet 79b to discharge pipe 96 whereby the ca 
pacities of the two pumps are added to provide a very 
rapid pick-up of pressure in the drum from which plaster 
is to be supplied. By this construction, there is substan 
tially no time delay in shift from one drum to the other 
and the discharge of plaster from the nozzle is substan 
tially continuous during shiftover. 
The wiring circuit is shown at Figure 15, where mo 

tor 80, valve 86 and its solenoids 86a and 86b, valve 93, 
its Solenoid 93a and pressure-responsive switch 97 are 
shown and have been previously described. Leads 98 
and 99 extend from a voltage source, not shown, to main 
switch E(t) having breaker contacts 100a closed in re 
Sponse to energization of control solenoid 100b. This 
Solenoid is in a shunt circuit including leads 101 of cable 
63 and control switch 60 mounted upon or incorporated 
into nozzle 24, as previously described in connection with 
Figure 7, So that the circuit is under control of the op 
erator. Cable 63 may be semi-permanently secured to 
extend along hose 23. 
When main switch 62 is closed, as aforesaid, one cir 

cuit extends from lead 93 to lead 102, motor 80 and lead 
i83 to return 99 whereby the motor is driven. Also 
branch parallel circuits extend by way of leads 98 and 
£64 to drum diaphragm switches 43' and 49' which corre 
spond in function and structure with the switches 43 and 
49 shown upon Figure 1. See also Figure 11. The re 
turn circuit from switch 43' extends by lead 85, sole 
noid 86a and lead 546 to return lead 99 of the line, 
Return from switch 49' is by way of lead 1827, solenoid 
35b, leads 398 and 106 to return lead 99. Another paral 
lei circuit extends from leads 98 and 69 to one con 
tact of pressure responsive switch 97; and from the other 
contact of this switch by lead 106 to return lead 99. 
A suitable balanced piston-type valve 86 is shown upon 

Figure 16, whose operation will be obvious from inspec 
tion of the figure. When piston 86e is moved to the left 
position shown, as on energization of solenoid 86b, pump 
73 forces fluid through pipe 90 to pipe 87 and drum 4 
wirile exhausting fluid from drum 3, pipe 88, waive 86 
and pipe 89. When piston 86e is moved to the right, as 
by energization of solenoid 86a, fluid is forced by pump 
i8 to pipe 83 and drum 3' and exhausted from drum 4' 
by pipe 87, valve 36 and pipe 89. The valve is balanced 
at at times by an equalizing passage 86f connecting the 
two end chambers of the valve cylinder. Consequently 
only a Small amount of power is required to shift the 
Spool the short distance necessary for reversal of flow 
of pressure fluid. 

Filling of the drums with pressure fluid may be accom 
plished through a stand-pipe i0 connecting with pipe 88 
and having a valve i therein. Check valves or vents 
Si2 and 13 at the top of drums 3' and 4, respectively, 
permit the egress of air during filling. Such valves may 
also be used upon drums 3 and 4, Figure 1. 
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A very convenient flush-out system for wet plaster is 
provided by a pipe 14, Figure 11, adapted for connec 
tion with a source of water supply, and having branches 
leading to the lowermost surfaces of fittings 5' and 6' 
and to valve housing 22'. The termini of these branches 
within the fittings 5' and 6' is in the form of a rubber 
nozzle having apertures forming a number of fine, high 
velocity streams or sprays directed onto the adjacent flap 
valves to clean the same of wet plaster. Likewise the 
terminus of the branch pipe i4 in housing 22' is a rub 
ber nozzle with apertures forming streans directed at 
high velocity onto valves 76 and 77 to enable thorough 
cleaning of the same. Shut-off valves 55, 16 and 18 
in the respective branches permit selective flushing of 
each of the fiap valves so that the whole pressure supply 
is available to be concentrated at any one of the clean-out 
points. Furthermore, due to the resiliency of the nozzles, 
any plugs of plaster hardening therein, are blown out by 
the pressure of the water supply. A branch 117 hav 
ing valve 8, extends from pipe F4 to housing 22 so 
that the interior of this valve may be cleaned when de 
sired, as well as hose 23'. 
At Figure 14, have show a baffle plate 19 which 

is Secured in spaced relation to the inner surface of drum 
3', in position over the opening thereinto, of pipe 88. 
This plate is a general dished unit having a scalloped edge 
which is tack welded to the drum surface at several of its 
points of contact therewith. This plate acts, in an ob 
vious manner, to prevent sealing of the opening to pipe 
88 by diaphragm 18, and to prevent direct impingement 
of the high-velocity streams of fluid coming from the 
pumps, against the diaphragms. 

it is contemplated that the surfaces of the machine 
which come into contact with plaster, will have a rubber 
coating Sprayed or bonded thereto to reduce the adherence 
of plaster to these surfaces and also to make it easy to 
break off any plaster which may adhere to them. 
The operation of this form of the invention is basically 

the same as has been previously described in connection 
with Figures 1 through 10. 
With an adequate supply of water or other pressure 

fluid in the System, motor. 88 is started by closing of 
Switch 60 and, depending upon the position of piston 
86e of valve 86, withdraws fluid from one drum and 
forces it into the other. When the corresponding switch 
43 or 49 is thrown as the result of full distentions of 
the diaphragms, Switch 60 is opened. A supply of mixed 
plaster is deposited in hopper 2 and the motor 80 again 
energized. As water is exhausted from one drum and 
forced into the other, the resulting suction draws plaster 
into the one drum. When this operation has been com 
pleted and the valve 86 is automatically reversed, one 
drum is essentially full of plaster and the other, full of 
Water. The operator then takes the nozzle 24 and, on 
again closing Switch 66, a flow of plaster is forced out 
by the action of the pump in forcing water into the drum 
filled with plaster and, simultaneously, drawing fluid from 
and plaster into, the other drum. 

ASSunning that work has begun with drum 3’ full of 
plaster, its diaphragm i8' has closed switch 43', ener 
gized Solenoid 85a and shifted spool 86e to the right 
as viewed in Figure 16. Fluid is now extracted from 
drum 4 and forced into drum 3' to thereby force plaster 
through fitting 28' and valve 22 to hose 23 and nozzle 
24. This continues until drum 4 is Substantially full 
of plaster and exhausted of fluid. At this instant dia 
phragm 19 engages and closes switch 49, thus energiz 
ing Solenoid 86b and shifting valve 86 to the position 
shown upon Figure 16. As the flow of fluid is reversed, 
the pressure in line 87 which has been in connection with 
the Suction or intake side of pump 78 is relatively low. 
Therefore, when this pipe is connected with discharge 
pipes 96 and 96 of the pumps, the pressure drop in the 
latter is effective upon switch 97 to cause the closing 
of its contacts, in a manner clear from Figure 15, and 

10 
causes the energization of solenoid 93a. This operates 
valve 93 to connect pipe 94 with pump 79 and, simulta 
neously, to cut off by-pass 95. Pump 79, which is con 
tinuously driven whenever motor 80 is operated, then 

5 adds its output to that of pump 78, with the result that 
there is a very rapid build-up of pressure in the fluid in 
drum 4 and almost no delay in the change-over. As a 
result, the flow of plaster from nozzle or gun 24 is prac 
tically continuous so long as motor 80 continues in opera 

10 tion. The flap valves 76 and 77 are also important in 
this function because they afford a complete check to 
prevent compressed plaster in the hose from flowing back 
to the drum exhausted of plaster, during change-over. 
The plaster in the end of the hose nearest the drums is 

15 under a pressure about twice that of the plaster in the 
hose near the nozzle. By stopping the backward flow 
the pressure in the hose tends to equalize rapidly and to 
keep plaster flowing from the nozzle while pressure is 
being built up in the drum which is full of plaster. 

Figure 17 shows a modified form of drum wherein 
the drum halves 3' and 4' have beaded flanges which, 
when united by machine bolts as shown, form a toroidal 
channel receiving a bead E.8a formed about the periphery 
of rubber diaphragm 3' and compressing the same to 
form a pressure tight seal between the flanges and, at 
the same time, to firmly clamp the diaphragm in position. 

in a third form, not shown, the rubber diaphragm 
has a periphery of the same thickness as the body posi 
tion thereof, which is reinforced with cord or fabric. 
In this form, the drum itself is of relatively thin metal 
and its flanges are secured together by relatively heavy 
clamping rings bolted together through aligned holes in 
flanges and rings to secure the flanges clamped between 
the rings. 

It should be noted that an essential to preper opera 
tion of the invention is that it be filled with a measured 
volume of fluid but Sufficient to fill one drum 3 or 4. 
in this manner it is impossible to distend either dia 
phragm into the outlet for plaster, in normal operation. 
Should a substantial amount of fluid escape by reason 
of leakage or otherwise, the remaining fluid in the sys 
tem should be drained and a new measured volume 
added. 

It will thus be seen that I have provided a machine 
of the type described which is relatively simple to con 
struct and operate, while positive, reliable, and Substan 
tially continuous in operation. Due to the few and 
simple moving parts, which are themselves inexpensive 
and easily replaced, maintenance costs are reduced to a 
minimum and long life and low depreciation are assured. 
It has been found that an operator can apply about one 
cubic foot of plaster per minute with my machine. The 
drums are preferably of between two to four cubic feet 
capacity. However, such capacities can be varied widely 
depending upon the desired rate of application and the 
Substance applied. In the claims “pump means' is to 
be interpreted to include both pumps 78 and 79. 
While I have shown a preferred for in of the invention, 

numerous modifications, alterations and substitutions will 
be obvious to those skilled in the art after a study of 
the foregoing description, Consequestiy the description 
is to be taken as an illustrative rather than a limiting 
sense; and it is my desire and intention to reserve all 
raodifications and substitutions falling within the scope 
of the subjoined claims. 

Having now fully disclosed the invention, what I 
claim and desire to secure by Letters Patent is: 

i. In a plastering machine, first and second closed 
drums of Substantially like volumes, a diaphragm divid 
ing each respective drum into first and second chambers 
of reciprocally varying volume, a hopper, a first passage 
way from said hopper to one said first chamber, a second 
passageway from said hopper to the other said first cham 
ber, a one-way valve in each said passageway permitting 
flow of plaster from said hopper to respective ones of 

75 said first chambers only, a plaster discharge housing, 
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1. 
third and fourth passageways from respective ones of 
said first chambers to said housing, a one-way valve in 
each of said third and fourth passageways permitting 
flow of plaster from chamber to housing only, connec 
tions between said second chambers and including a 
pump and a flow-receiving valve, said second chambers 
and connections being adapted to contain hydraulic fluid, 
means responsive to predetermined distention of said 
diaphragms to actuate said last-mentioned valve and re 
verse the flow of hydraulic fluid between said Second 
chambers, and means responsive to vacuum in one said 
second chamber at reversal, to augment the flow deliv 
ered by said pump. 

2. in a machine for dispensing a fluent material, first 
and second drums, a resilient distortable diaphragm di 
viding each said drum into first and second pressure-tight 
chambers of reciprocally variable volume, a Supply hop 
per for material in communication with both said second 
chambers, a source of fluid under pressure, put inp means 
including a reversing valve to supply pressure fluid to 
either one of said first chambers and, simultaneously, to 
exhaust pressure fluid under suction from the other Said 
first chamber to reciprocally vary the volumes of Said 
chambers, a conduit for supplying material valve means 
responsive to increasing volume of either one of Said 
second chambers to withdraw material from said hopper 
to said one second chamber only, and responsive to de 
creasing volume of either one of Said second chambers to 
effect flow of material therefrom to said supply conduit 
only, means responsive to a predetermined maximum 
volume of said second chambers to operate said reversing 
valve and the flow of pressure fluid to and from said first 
chambers respectively, and means responsive to Suction 
in one said second chamber at flow reversal to tem 
porarily increase the rate of flow effected by said pump 
means to said one second chamber. 

3. In a machine for continuously dispensing fluent ma 
terial at substantially constant flow rate, first and second 
drums, partition means dividing each said drum into first 
and second chambers of reciprocally variable volumes, a 
power-driven pump, connections including a reversing 
valve to withdraw pressure fluid from one said first 
chambar and to force it into the other said first chamber 
in response to operation of said pump, to thereby re 
ciprocally vary the volumes of said second chambers, 
means responsive to attainment of Substantially maximum 
volume of one of said second chambers to automatically 
operate said valve and reverse the flow of pressure fluid 
between said first chambers, an auxiliary pump and means 
responsive to suction in said one second chamber at flow 
reversal to connect said auxiliary pump in series with 
said power driven pump whereby the rate of flow to said 
one second chamber is momentarily increased. 

4. In a machine for continuously dispensing fluent 
material at substantially constant flow rate, first and Sec 
ond drums of fixed volume, flexible diaphragm means 
dividing each said drum into first and second closed 
chambers of reciprocally variable volume, a pump, a 
motor connected to drive said pump, pressure connections 
from said pump to said first chambers, including a re 
versing valve, whereby operation of said pump exhausts 
pressure fluid under suction from one said first chamber 
and forces it into the other said first chamber, the direc 
tion of flow depending upon the adjustment of said re 
versing valve, means supplying fluent material to said 
second chamber of increasing volume only, a dispensing 
conduit, means effecting flow of fluent material from said 
second chamber of decreasing volume to said dispensing 
conduit only, means responsive to attainment of maxi 
muim volume of one said second chamber to automati 
cally operate said valve and thereby reverse the flow of 
pressure fluid between said first chambers, and means re 
sponsive to suction in the second said chamber exhausted 
of fluid, to nomentarily augment the flow of fluid to said 
chamber in addition to that effected by said pump. 
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5. In a machine for continuously dispensing fluent 

material at substantially constant flow rate, first and sec 
ond drums, flexible diaphragms dividing each said drum 
into first and second chambers, a supply hopper, con 
nections from said hopper to each cf said second cham 
bers including check valves permitting hopper-to-cham 
ber flow only, a dispensing conduit, connections from 
each said second chamber to said conduit including check 
valves permitting chamber-to-conduit flow only, a main 
pump, pressure connections between said pump and said 
first chambers including a solenoid-operated reversing 
valve adjustable to determine the direction of flow of pres 
sure fluid between said first chambers, a pair of Switches 
each fixed with a respective one of said drums to be ac 
trated by the diaphragm thereof only in response to 
Substantially maximum volume of the corresponding one 
of said second chambers, and circuit connections includ 
ing the said switches and the solenoid of said reversing 
valve whereby the latter is actuated to reverse the flow 
of fluid between said second chambers in response to 
finaximum volume of each said second chamber. 

6. In a machine as recited in claim 5, a second con 
tinuously driven pump, and means responsive to a pre 
determined vacuum in one of said first chambers on re 
versal of flow, to connect said second pump in parallel 
with said main pump. 

7. in a machine for dispensing fluent materials at Sub 
stantially constant flow rate, first and second drums each 
comprising first and second complemental halves having 
nating separable connectors, an elastic diaphragm 
camped at its periphery between the halves of each said 
first and second drums to divide the drums into first 
and Second discrete pressure-tight chambers, a supply 
hopper, means forming a passageway from said hopper 
to each of said second chambers, check valves in said 
passageways permitting flow of material in the hopper 
to-chambers direction only, a supply housing, a conduit 
from each of said second chambers to said housing, check 
valves permitting flow of material through said conduits 
in the chambers-to-housing direction only, a power driven 
pump, fluid pressure connections from said pump to each 
of Said first chambers and including an electromagnetic 
reversing valve, whereby said pump extracts fluid from 
one first chamber and forces it into the other in de 
pendence upon adjustment of said valve, first and second 
Switches associated with the respective drums, each said 
Switch having an actuating member positioned to be en 
gaged and operated by a respective diaphragm in response 
to maximum volume of the corresponding first chamber, 
and a control circuit including said electromagnetic re 
versing valve and Switches. 

8. In a machine of the type described, first and second 
drums, partition means dividing each drum into first and 
Second discrete chambers and movable to reciprocally 
vary the volumes thereof, a first power fluid pump, pres 
Sure connections from each of said first chambers to 
Said pump and including a main valve adjustable to re 
verse the direction of fluid flow between said first cham 
bers, means operable to discharge fluent material al 
ternately from said second chambers in response to de 
creasing volume of one said chamber, and to simul 
taneously supply fluent material to the other said second 
chamber of increasing volume, main valve actuating 
means responsive to a predetermined position of said par 
tition means to automatically adjust said valve and thereby 
reverse the flow of fluid between said first chambers, a 
Second normally ineffective power driven fluid pump, 
and valve means responsive to a predetermined low pres 
Slire in the one said second chamber of lesser volume to 
connect said second pump into said pressure connections 
to augment the discharge of said first pump. 

9. In a plaster-applying machine, first and second 
drums, a flexible daiphragm dividing each drum into 
first and second discrete chambers of volume reciprocally 
variable in response to distention of said diaphragm, a 
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power-driven fluid pump, pressure connections from each 
of said first chambers to said pump and including a valve 
adjustable to reverse the direction of fluid flow between 
said first chambers, hopper means to supply fluent ma 
terial to each said second chamber in response to ex 
panding volume thereof, conduit means connected to dis 
charge fluent material from said second chamber of con 
tracting volume, means operated by each said diaphragms 
in response to distention thereof corresponding to maxi 
mum volume of the second chamber defined thereby, to 
adjust said valve and reverse the flow of fluid between 
said first chambers, and means responsive to predeter 
mined low pressure in said first chamber of minimum 
volume to temporarily augment the fiuid flow thereto in 
duced by said pump on reversal of fluid flow. 

10. In a machine for the deposition by flexible conduit, 
of an aqueous cementitious mix, first and second drums, a 
flexible diaphragm dividing each said drum into first and 
second discrete chambers of reciprocally variable volume, 
in response to distention of said diaphragms, a first power 
driven fluid pump, pressure connections from each of said 
first chambers to said pump and including an electromag 
netic valve operable to reverse the flow of fluid from said 
pump to said first chambers, means connected with said 
second chambers to supply cementitious mix to the cham 
ber of increasing volume only, conduit means connected 
with said second chambers to conduct cementitious mix un 
der pressure from the second chamber of decreasing vol 
ume only, first and second switches associated with the re 
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spective diaphragms in response to maximum distention 
thereof, a control circuit including said electromagnetic 
valve and said switches, whereby to reverse the flow of 
fluid between first chambers in response to a minimum 
volume of a corresponding one of said first chambers, a 
Second pump, pressure connections between said second 
pump and both said first chambers, and valve means re 
sponsive to a predetermined low pressure in said first 
chamber of minimum volume on reversal of flow, to con 
nect said second pump to augment the rate of fluid flow 
to said first chamber of minimum volume. 
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