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APPARATUS FOR FILLING CRACKS IN CON 
CRETE MAsoNRY STRUCTUREs 

Lee Turzilo, Royal Oak, Mich., assignor to Louis 
S. Wertz, Cleveland, Ohio 

Application September 30, 1941, Serial No. 412,998 
(C1, 72-128) 5 Claims. 

This invention relates to apparatus for filling 
cracks and crevices in communication with the 
Surface of concrete Structures. 

In the application of Louis S. Wertz, Serial 
No. 309,799, filed December 18, 1939, there is dis 
closed a method and apparatus for applying fluid, 
hydraulic cement compositions to a surface and 
repeatedly impacting Such material while on the 
Surface, prior to its hydration, to cause penetra 
tion of the material slightly within the surface 
So as to fill the Surface pores and produce a 
Strong, dense Surface. The present device is in 
tended for the filing of the deeper cracks and 
crevices in structures which communicate with 
the Surface, 

It is an object of the present invention to pro 
vide a device which will function to cause pene 
tration of a flowable slurry containing cement 
within cracks and crevices communicating with 
the surface of porous structures so as to sub 
stantially completely fill such cracks and crevices. 

It is another object of the present invention 
to provide a method of forcing a hardenable 
slurry containing Portland cement into cracks 
and crevices in communication with the surfaces 
of porous Structures, Which method is operable 
to substantially completely fill such cracks and 
Crevices Without clogging then adjacent, their 
juncture with said surfaces. 

It is a further object of the present invention 
to provide a device for forcing a cement-contain 
ing slurry into cracks and crevices in communi 
cation. With Surfaces of concrete structures and 
the like, which device is relatively light in weight 
and may be Sinply pressed against Said surfaces 
and yet permits the application of relatively high 
pressure on the slurry within said cracks and 
Crevices. 
Other objects will be apparent from the foll 

lowing description of the invention, as illustrated 
by the accompanying drawing, in which: 

Figure 1 is an elevational view of a suitable 
device embodying the present invention; 

Fig. 2 is a sectional view taken on the line 2-2 
of a portion of the device illustrated in Fig. 1; 
and 

Fig. 3 is a plan View, With portions broken 
away, of the device looking at the bottom thereof. 

Briefly, the process of the present invention 
comprises applying a treating material to the 
cracks and crevices to be treated at the juncture 
of said cracks and crevices with the Surface of 
the structure, and causing the material to pene 
trate into the cracks and crevices by applying 
spurts of relatively high pressure repair fluid to 
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the cracks and crevices at their juncture With 
the flat surface of the structure. 

It has been found that when the pressure 
adapted to force the material into the cracks and 
crevices is exerted by intermittently supplying 
fluid at high pressure against the surface rather 
than applying intermittent mechanical pressure 
against the fluid on the Surface, that the tendency 
for separating water from Solids within the fluid 
is substantially eliminated and superior penetra 
tion throughout surface cracks and portions in 
cornmunication with the Surface of the structure 
is obtained. In accordance with the present in 
vention, mechanical impact is imparted to fluid 
in an enclosed cavity which has no absorbing 
walls and there is no tendency for separation of 
liquids and solids. The entire pressure for intru 
sion cf repair material into the porous structure 
is therefore exerted by additional repair fluid 
rather than by mechanical impact on fluid at 
the Surface of the structure. 

Referring more particularly to the drawing, in 
which like parts are indicated by like numerals 
of reference throughout the several views, the 
device of the present invention comprises a resil 
ient member having a relatively flat face to be 
placed in contact with the Surface of the struc 
ture, a paSSageWay through said face for the pas 
Sage of repair fluid to said structure, a chamber 
in communication with said passageway, supply 
means for supplying fluid to said chamber, means 
operable by contact with said surface for permit 
ting flow of fluid from said chamber through 
Said passageWay When said face bears against 
the flat surface of the structure, and means for 
suddenly exerting pressure on fluid in said cham 
ber to force it through said passageway and 
against Said Surface. 

In the device illustrated in the drawing, the 
resilient member 2, which may be of sponge rub 
ber or the like and which has a face 3 comple 
mental to the surface of the structure to be 
treated and preferably substantially flat, is solidly 
attached to the lower portion of a rigid body 4. 
The body 4 comprises a bottom 5, a cover frame 
6, and an annular side wall portion 7, which co 
operatively form a chamber 8. 
A passageway 9 having an opening ), prefer 

ably centrally of the surface 3 of the resilient 
member 2, connects the chamber 8 with the Sur 
face 3 and is provided for the passage of repair 
fluid from the chamber 8 to a structure in contact 
with the surface 3. Supply means, such as a 
conduit 2, through the wall 7 is provided for 
Supplying the repair fluid to said chamber. The 
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conduit 2 preferably has means, such as a ball 
3 which cooperates with a seat 4 and which is 
normally held against the seat 4 by a Spring 5, 
for permitting flow of fluid through Said conduit 
into said chamber and preventing flow through 
said conduit from said chamber. 
Means such as a conical valve , which co 

operates with a suitable annular seat 8 adjacent 
the juncture of the passageway 9 with the cham 
ber 8, is provided for permitting the fioW of fluid 
through said chamber, through Said passageway, 
only when the face 3 bears against a surface, 
such as the fiat surface of the structure. The 
conical valve normally protrudes slightly be 
yond the surface 3 and is operable by contact 
with the surface of the structure; it is normally 
held against the seat 8 by a suitable spring 20, 
which bears against a Suitable arch-shaped 
bumper support 2 on the one side and against 
the conical valve 7 on the other side. 

Controllable means, such as an air hanner or 
reciprocating device 23, is provided for suddenly 
exerting pressure on the fluid in the chamber 8 
to force the fluid through the passageway 9 to 
the surface 3 when the passageway 9 is opened. 
ihe means 23 preferably actuates a diaphragm 
24 which is clamped between side Walls 7 and 
the top 6 of the body portion throughout its en 
tire periphery by suitable means such as bolts 
2S and wing nuts 2i. The diaphragm 24 is pref 
erably attached to the lower end of a suitable 
plunger 25, which is slidably carried by a frame 
3. The frame 3) is adapted to be rigidly at 
tached to the stationary portion of the air ham 
me' or reciprocating device 23 and to the body 
A so as to carry Said body 4 substantially rigidly 
With respect to the outer portion 32 of the air 
haninaer E3. A spring 33, which Sulrounds the 
plunger 29, bears against an upper face 34 of 
the cover 6 on the One side and against a collar 
35 wiiich is attached to the plunger 29 on the 
other side so as to hold the plunger 29 and the 
diaphragm 23 normally in its uppermost posi 
tion. 

in the application of the device of the present 
invertion to Stl’uctures for the filling of cracks 
and crevices communicating with the Surface 
thereof, the face 3 of the device is pressed strong 
iy against the Sulface of the structure, So as to 
depress the conical valve it and open the pas 
sageway 3. A valve 36 is then depressed, which 
permits the operating fluid from the air supply, 
not shown, to flow through a conduit 3 and 
operate the reciprocating elements within the 
hammer 23. Impact of the reciprocating piston, 
net.shown, of the device 3 on a hardened, slid 
able impact Seat 38, which fits tightly against 
the plunger 23, causes downward movement of 
the diaphragm toward the position illustrated 
by the dotted line 33, causing sudden pressure 
on the fluid within the valve 8 and forcing fluid 
through the paSSageWay into the crevices con 
municating With the Surface of the Structure. 
When the energy due to the impact on the mem 
ber 38 has b3en dissipated, the Spring 33 causes 
the diaphragm 24 to move toward its normal 
position, increasing the Volume of the chamber 
3 and causing flow of fluid into Said chamber 
from said supply conduit 2. A second blow of 
the hanner causes a similar spurt of relatively 
high pressure fluid through the passageway 9 
against the Surface, Causing further migration of 
fluid into cracks and crevices of the structure. 

It has been found that, by using intermittent 
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passageway 9, the fluid may be made to pene 
trate much farther within the cracks and 
crevices of the structure than when the fluid is 
applied to the passageway under constant pres 
sure. This tendency toward increased penetra 
tion is thought to be due to rapid pulsations of 
pressure within the cracks and crevices, which 
acts to prevent the clogging by agglomerations 
of finely divided solids which are present in the 
fluid. The rapid pulsations also are desirable, in 
that they permit the operator to apply fluid to 
the structure at higher pressure than Would be 
possible without pulsation. 
The material utilized for filling the cracks and 

crevices and surface pores in accordance with 
the present invention preferably contains a 
hydraulic cement, a filling material Which COm 
prises a finely divided siliceous substance, Such 
as fly ash, finely ground, Water-quenched blast 
furnace slag, and a lubricant, Such as mineral oil 
or ammonium Stearate, together with Sufficient 
water to form a slurry. Suitable slurries are dis 
closed in the Copending application of Louis S. 
Wertz, Serial No. 370,174, filed December 14, 1940. 
Any other flowable densifying and Waterproof 

ing material may also be utilized for Sealing pores, 
Weatherproofing the Structures, etc. Examples 
of Suitable Waterproofing Solutions are water 
proofing liquids containing oils, fats, bitumens, 
etc., with or without finely divided solid filling 
materials. 

It may be seen that other forms of apparatus 
may be used to carry out the process of the 
present invention. For example, the surface to 
be treated may have offset portions or other ir 
regular changes in contour. It is contemplated 
that such a surface be treated with apparatus 
having its resilient face 3 complemental with 
the Surface to be treated. Also, it is contem 
plated that the portion of the device which serves 
to Suddenly exert pressure on the fluid in the 
chamber 8 may be Substituted for various appa 
ratus, it only being required that such appa 
ratus provide relatively sudden pressure to the 
fluid within the chamber 8. 

It is also to be understood that various other 
modifications and variations in the process and 
in the Specific device herein shown and described 
for purpose of illustration may be made without 
Earting from the Spirit of the present inven 
IO. 

What I claim is: 
1. A device for filling cracks and crevices in a 

concrete Surface or the like, which comprises a 
resilient inhember having a relatively flat face to 
be placed in contact with said surface, a pas 
SageWay through said face, a closed chamber of 
variable volume in communication with said pas 
Sageway, Supply means including a conduit open 
ing into said chamber for supplying fluid mate 
rial to Said chamber, a valve in sail passageway 
having a portion extending outwa.dly and op 
erable by contact with said surface to permit flow 
from Said chamber through said passageway only 
when Said face bears against said surface, and 
means for Suddenly and periodically exerting 
hammerlike pressure on fluid in said chamber to 
force it through said passageway and against 
Said Surface, whereby fluid may be forced into 
Cracks and crevices within said surface. 

2. A device for filling cracks and crevices in a 
concrete Surface or the like, which comprises a 
resilient member having a relatively fiat face to 
be placed in contact with Said surface, a passage 
Way centrally of Said face, a chamber for con 
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fining a mass of fluid repair material in Con 
munication. With said passageway, a conduit con 
necting With said chamber and opening into Said 
chamber for supplying fluid to Said chamber, 
valve means permitting the flow of fluid through 
said conduit and into said chamber but prevent 
ing flow through said conduit from said cham 
ber, means operable by contact with said sur 
face to open said passageway to permit flow 
from Said chamber through said passageway only 
when said face bears against said surface, and 
means for Suddenly exerting pressure on fluid in 
Said chamber to force it through said passage 
Way and against Said surface, whereby fluid may 
be forced into cracks and crevices within said 
surface. 

3. A device for filling cracks and crevices in a 
concrete surface or the like, which comprises a 
resilient member having a relatively flat face to 
be placed in contact with said surface, a passage 
Way centrally of said face, a chamber for con 
fining a maSS of fluid repair material in Commu 
nication. With said passageWay, a conduit in com 
munication. With Said chamber for supplying fluid 
to said chamber, valve means permitting the flow 
of fluid through said conduit and into said cham 
ber but preventing flow through said conduit 
from said chamber, means extending through 
said resilient member and operable by contact 
With said Surface to open said passageway and to 
permit flow from said chamber through said 
passageway only when said face bears against 
said surface, and air operable means for Sud 
denly exerting pressure on fluid in said chamber 
to force it through said passageway and against 
said Surface, Whereby fluid may be forced into 
Cracks and crevices within said surface. 

4. A device for filling cracks and crevices in a 
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concrete surface or the like, which comprises a 
resilient member having a relatively flat face to 
be placed in contact with said Surface, a passage 
Way Centrally of Said face, a chamber in com 
munication with said passageway, a conduit for 
Supplying fluid to said chamber, valve means 
permitting the flow of fluid through said conduit 
and into said chamber but preventing flow 
through said conduit from said chamber, a valve 
operable by contact With said surface to permit 
flow from said chamber through said passage 
Way Only When Said face bears against said Sur 
face, and a pistOn operated diaphragm for Sud 
dently exerting pressure on fluid in said chamber 
to force it through said passageway and against 
Said surface, whereby fluid may be forced into 
Cracks and crevices Within said surface. 

5. A device for filling cracks and crevices in a 
concrete surface or the like, which comprises a 
resilient member having a relatively flat face to 
be placed in contact with said surface, a passage 
Way centrally of Said face, a chamber in commu 
nication. With said passageway to confine a vol 
ume of repair material, a conduit for supplying 
fluid to said chamber, valve means associated 
with said conduit permitting flow of fluid to said 
chamber, but preventing flow through said con 
duit from said chamber, means operable by con 
tact with said Surface and associated with said 
passageway for permitting flow from Said cham 
ber through Said passageWay Only when said face 
bears against said surface, and means for exert 
ing hammerlike pressure On fluid in said chamber 
to force it through said passageway and against 
said Surface, whereby fluid may be forced into 
cracks and crevices within said surface. 

LEETURZO, 


