
,172,932 3 B. A. VANDER HEYDEN 

METHOD OF MANUFACTURING A CONCRETE PLANK 

March 9, 1965 

5 Sheets-Sheet 1 Filed Dec. 29, 1960 

INVENTOR. 
42é4624 AzeAxz/v 

BY 

4.4.4,444. 444, 
12Yzéasa, 

Z 2,42€. FITTTTTTTTT?TÊTT). 47/Lae|-----------|#|------------- Zºº-ŒU?IIIIII??IIIIIIIIII||I||I|- 
  

  

  
  

  

  
  

  

  

  



March 9, 1965 B. A., VANDER HEYDEN 3,172,932 
METHOD OF MANUFACTURING A CONCRETE PLANK 

Filed Dec. 29, 1960 3. Sheets-Sheet 2 

S s 

SSS 25N 
S. Y. 3. S. N. Ns S NSN N SS SS s Ny S NSN 

s 
/ 

. 

4 i 

INVENTOR. 
42ewza Aze2% 

BY 

Co-eee., 4-6, 4-4444 
Azza 0. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



March 9, 1965 B. A. VANDER HEYDEN 3,172,932 
METHOD OF MANUFACTURING A CONCRETE PLANK 

Filed Dec. 29, 1960 3. Sheets-Sheet 3 

et E. Z277 
MZ ZZ hi - - - - 4% 
29 - - - - - - - - - - - - - - - - - - - - - - - - - - --- --!!---- 

22%22 
2/ 26 7533 2 a /2. 4. z 

ar 2%%23.9% 
88: INVENTOR. 

42%e24 Azea ×24/ 
BY 

-fil- -Da- 4.4.4.4.4.4, 444, 4-Yzeway1 

  

  

  

  

  

  



United States Patent Office 3,172,932 
Patented Mar. 9, 1965 

3,172,932 
RETOD OF MANUSFACTURNG A 

CONCRETE PLANK 
Beriaard A. Vasader Heyden, 8235 W. Eigerion Ave., 

Miiwai kee, Wis. 
Fied Dec. 29, 1960, Ser. No. 79,383 

Clains. (C. 264-228) 

This invention relates to a method of manufacturing a 
concrete plank. 
The plank comprises prefabricated blocks having 

aligned passages near the tension face and/or the com 
pression face of the plank to receive the reinforcing 
rods, access ports being provided in certain of the blocks 
to open from the face or side of the block for the intro 
duction of cementitious grout which will embed the rein 
forcing steel and key it to several blocks. The blocks 
are maintained under compression until the grout solidi 
fies about the reinforcing rods. The compression used 
is sufficient so that the relief of compression permits 
slight expansion of the blocks to pre-stress the reinforc 
ing rods. Further camber may be provided by assem 
bling the plank upon a table which is slightly arched so 
that the tendency of the crowned plank to flatten when 
removed from such table and supported at its ends pro 
vides the desired further pre-stress. 
The unit blocks assembled to make a plank in accord 

ance with the present invention are not identical, each 
with another. A selected block or blocks intermediate 
the ends of the plank with or without channels (open 
or enclosed) in their faces has ports opening either from 
Such channels or from the sides of the block into the 
passages provided for the reinforcing rods. The number 
of Such special blocks varies according to the length of 
the plank, the object being to provide grout-receiving 
openings at such intervals as to facilitate and assure the 
proper distribution of the grout to reach every portion 
of the internal aligned passages in which the reinforc 
ing steel is disposed. 

In some types of planks, it may be desired to provide 
open or enclosed channels along the top of the plank to 
receive additional steel. In such cases, the filling nozzles 
may have Supplemental plates to keep the grout from 
spreading along these channels while it is being forced 
down through the ports leading to the internal passages 
above describad. 
These aligned passages are not of uniform cross Sec 

tion but are tapered in each block, whereby the anchor 
age of the grout with respect to each individual block 
is further assured. These tapered passages hold the rein 
forcing steel free of the passage and allow grout to com 
pletely siround it. 
As compared with previously known pressure grout 

ing of concrete planks through the ends of the planks, 
this system of grouting through transverse ports has 
many advantages in the way of better distribution, higher 
quality and lower cost grouting, lower requirement, and 
positive assurance of bond. The ports provided at inter 
vals along the present plank not only reduce power re 
uirements but permit placement of stirrups connecting 

upper and lower reinforcing steel. Also, it becomes 
unnecessary to remove the grouting nozzle from the path 
of discharge of the completed plank, as is the case when 
the nozzle is engaged with the forward end thereof. In 
the practice of the present invention, a relatively slight 
movement of the grouting nozzle is required to clear it 
from the plank to permit resumption of longitudinal plank 
movement. 

Other features of the invention will more clearly ap 
pear from the following disclosure thereof. 

In the drawings: 

2 
FIG. 1 is a diagrammatic plan view of an installation 

for the practice of the invention. 
FiG. 2 is a detail view in perspective of one of the 

Special prefabricated blocks used to facilitate transverse 
5 grouting of the reinforcing steel. 

FiG. 3 is a view on a reduced scale taken on line 3-3 
of FIG, 2. 

FiG. 3a is a view in cross section through a plank, 
Showing a stirrup in place to connect reinforcing rods at 

10 two levels. 
ifiG. 4 is a block designed to facilitate the application 

of top reinforcing steel in addition to the steel normally 
used adjacent the lower or compression face of the block. 

FIG. 5 is a view in perspective showing a prefabricated 
I5 block normally used for most of the length of the plank. 

FiG. 6 is a fragmentary view in perspective showing 
blocks assembled with each other and in compression 
with reinforcing steel, portions being broken away. 

FIG. 7 is a view similar to FIG. 6 showing a modified 
organization of blocks. 

F.G. 8 is a view taken in longitudinal section to the 
&nd blocks on the center plane of the plank and to the 
interinediate blocks. 

FiG. 9 is a view taken in section through a completed 
plank on a line indicated at 9-9 in FIG. 6. 
FG. 10 is a view taken in section through a com 

pleted plank according to the assembly of FIG. 7 on 
the line 9-56) of FIG. 7. 

FIG. 11 is a view in perspective showing a further 
Jiaodified prefabricated block for use in planks embody 
ing the present invention. 

FIG. 12 is a view in perspective fragmentarily illus 
trating portions of a plank and portions of a grouting 
head embodying the invention, parts being broken away. 
FG. 13 is a view taken in transverse section on the 

line 3-E3 of FIG. 12. 
FiG. 14 is a detail view in perspective showing a spe 

cial plate preferably employed for confining the grout 
when the prefabricated blocks are of the type shown in 
FGS. 4 and 7. 
In the general diagrammatic showing of FIG. 1, a 

Source of concrete blocks is represented at 15. It is im 
material whether this is a concrete block machine, or a 
grinder or other means of facing the ends of the blocks, 
or merely a loading table. A conveyor E6 leads from 
the Source 15 into proximity to an assembly table 17 on 
which the blocks are aligned and receive the reinforcing 
Steel E.8, which becomes a permanent part of the plank, 
and a tension bar 19 which is applied temporarily as a 
means of pre-stressing the plank. 
The plank structure shown in F.G. 6 is a preferred 

embodiment of the invention. It comprises a number 
of blocks such as that shown at 20 (see FIG. 5). Blocks 
Such as that shown at 25 (see FIG. 2) are used at the 
center point as well as the second unit in from either end, 
Or they can be used every few feet in positions interven 
ing between blocks 10 (see FIG. 6). If the plank is to 
have reinforcing steel adjacent both its upper and its 
lower faces, blocks 260 shown in FIG. 4 may be substi 
tuted for blocks 28. These blocks have continuous chan 
nels 29 and 30 like those used in block 21, into which 
Supplemenial reinforcing steel may be laid, the register 
ing channels being now continuous throughout the length 
of the plank. The grouting head hereinafter described 
will deposit grout in the channels 29 and 30 of the blocks 
268 but such grout will penetrate into the deep passages 
22 and 23 only When one of the blocks 21 passes beneath 
the grouting head. 

Blocks of all types have internal passages 22 and 23 to 
receive the reinforcing steel 8. As best shown in FIG. 
3, these openings taper to facilitate withdrawal of the 
cores and not enough to interfere with the flow of the 
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grout. The taper also provides a "chair' to support the 
steel so that the grout may flow around and embed it. 

Additionally, the sharply tapering form of the passage, 
which is considerably larger in cross section at one end 
of the block than at the other, provides support for the 
reinforcing steel at the points where the passages of the 
several blocks are of small cross section, while holding 
the reinforcing steel 8 free of the block at all other 
points where the passages are of larger cross section, thus 
fully exposing the steel to the pressure-injected grout in 
which it is to be imbedded, and whereby the steel is to 
be bonded to the blocks. 
The respective blocks have their end faces 24 and 25 

finished, as by grinding or other means to assure that the 
face will be smooth, reasonably dense and reasonably 
planiform. Preferably, the end faces converge slightly 
toward the lower faces 26 of the blocks, the convergence 
being indicated by arrows at 27 in FIG. 3. The faces 26 
are at the tension side of the completed plank. The pur 
pose of this, where used, is to provide a slight arch or 
crown for the resulting plank as shown by the arrows 28 
in FIG. 8. 

In the case of the block 20, the internal passages 22 and 
23 which receive the reinforced steel 18 are completely 
closed. In the case of the block 21, as separately illus 
trated in FIG. 2, there are parallel upwardly opening 
channels 29 and 30 to the face 3 normally uppermost 
and normally under compression in the completed plank. 
From the channels 29, 30, ports 33, 34 open downwardly 
into the internal passages 22 and 23, such ports being 
designed to admit into the passages grout under pressure 
that will flow through the passages of the particular block 
2 and contiguous blocks 20 until the reinforcing steel 
in the aligned passages is completely embedded. As later 
explained, the holes may be cored or drilled through any 
surface as shown by ports 336 and 340 in FIG. 11. 
To reduce the weight of the blocks, and also to facilitate 

application of pre-stressing pressures on the blocks until 
the grout enveloping the reinforcing rods has set, all the 
blocks are provided with registering central openings 
at 35. 
When the blocks are assembled on the table 17, the 

tensioning bar 19 is threaded through the aligned open 
ings 35 and through compression plates 36 and 37 which 
engage the end faces of the terminal blocks of the plank. 
A plug 38 adjustable on the pre-stress bar 19 engages the 
pressure plate 36 and a wedge 39 inserted through a loop 
40 at the other end of the bar engages the pressure plate 
37 as shown in FIGS. 6, 7 and 8. 
The assembly is now moved through the position shown 

in dotted lines at 41 onto a conveyor 42 whereby it may 
be passed through a grouting head 45 separately illus 
trated in FIGS. 12 and 13. 
The grouting head 45 comprises a frame 46 which 

straddles the conveyor 42 and includes longitudinal chan 
nels providing a track or way having rails 47, 48 upon 
which the carriage 50 is reciprocable above and parallel 
to the path of advance of the blocks assembled along the 
pre-stress bar 19 to receive the grout. The carriage in 
cludes a transverse member 5 and a pair of longitudinal 
angles 52 and 53 which are provided with supporting 
rollers 54 and guide rollers 55 engaging the tracks or 
ways 47, 48 for the support and positioning of the 
carriage. 

Mounted on the carriage 50 is a vertically operating 
ram 60 having a reciprocable plunger 6 supporting a 
yoke 62 on which a nozzle pipe 63 is mounted. This pipe 
is closed at its end 64 and it communicates laterally with 
a pair of nozzles at 65 each of which is encircled by a 
packing gasket 66. The nozzles are so spaced as to reg 
ister with the channels 29 and 30 of the blocks 21 or 200 
assembled in the plank. As clearly shown in FIG. 12, 
the yoke 62 includes elongated members 67, 68 of Sufi 
cient length to span one of the channeled blocks 2, the 
packing gasket 66 being desirably similarly elongated 
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4. 
so as to provide a seal from end to end of each of the 
channels 29 and 30 in a block of the type shown at 21. 
where this block intervenes between other blocks of the 
type shown at 20 (see FIG. 12). 
When the block 25 of this type is registered beneath 

the yoke, the ram is hydraulically operated (by means 
not shown) to lower the yoke to the dotted line position 
shown in FIG. 13, thereby engaging the sealing gaskets 
66 about the channels 29 and 30, with which the nozzles 
65 now communicate. Thereupon the pump 68 is oper 
ated to deliver grout from hopper 69 under pressure 
through a flexible hose 70 to the nozzle pipe 63 for dis 
charge through the nozzle 65, the pressure being adequate 
to force the grout down through the ports 33 and 34 into 
the passages 22 and 23 of the plank assembly. The feed 
of grout is continued until the said passages are com 
pletely filled about the reinforcing rods for such portion 
of the plank assembly as is served through the particular 
parts 33 and 34 into which grout is presently being fed 
under pressure. After an interval sufficient to assure a 
complete imbedding of the reinforcing seal in this portion 
of the plank assembly, the ram 61 is reversed to lift the 
nozzle yoke 62. The plank assembly is then advanced 
to register the next special block 2 with the nozzle. 
Thereupon the nozzle yoke is lowered and the operation 
is repeated. Inasmuch as the special blocks 21 are used 
at relatively short intervals throughout plank assembly, 
much less pressure is required and there is much greater 
assurance of complete envelopment of the reinforcing steel 
than would be the case if the grout could be injected only 
at the end of the whole series of blocks comprising the 
plank. 
The passages in the blocks offer so much resistance to 

the flow of the grout that it is not essential to plug the 
passages at either end of the series of blocks. The appear 
ance of grout at the exposed end of the terminal block 
will assure the operator that the entire passage is full of 
the pressure-delivered grout and the reinforcing steel is 
completely imbedded. However, in practice, the plates 
36 and 37 do close the passages at the end of the series as 
shown in FIGS. 6, 7 and 8. 
The mounting of the carriage 50 on rollers for move 

ment longitudinally of the ways 47 and 48 of the grout 
ing head 45 makes it possible either to manipulate the 
nozzle yokes into registry with the grout-receiving ports 
in the case of a step-by-step longitudinal advance of the 
plank assembly or, optionally, it makes it possible to 
maintain the plank assembly in continuous longitudinal 
movement, the nozzle, yoke and carriage moving with the 
plank assembly during the period of grout injection 
through the ports into the passages in which the reinforc 
ing steel is disposed to be imbedded by the grout injected 
therein. 

Ordinarily, the step-by-step motion is to be preferred 
because of the fact that the plank is cambered or arched 
by the pressure of the clamping bar as exerted on the ends 
of the plank by the plates 36 and 37. If the plank is thus 
cambered or arched in advance, then, obviously, the grout 
ing head will have to change its level somewhat as the 
plank progresses beneath it. There is no such problem if 
the grouting head simply moves vertically to and from 
grouting position during the dwell of an intermittently 
advancing plank. 

If the channels 29 and 30 are provided throughout the 
length of a series of blocks such as those shown at 200, 
then the gaskets will not provide an adequate seal about 
the nozzles. They are able to do so in the structure above 
described because each of the channels 29 and 30 in each 
of the blocks 2 is closed at its end by one of the un 
channeled blocks 20. Therefore, if blocks 200 are sub 
stituted for the blocks 20, it is preferred to provide the 
nozzle with a steel plate such as that shown at 72 in FIG. 
14. This plate has slots at 73 and 74 in registry with the 
nozzles and some of the material blanked from such slots 

75 is turned downwardly to provide tongues at 75 which fit 
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the channels 29 and 38 to dam these channels whereby to 
require the pressure-fed grout to flow downwardly 
through the ports 33 and 34 of the special blocks 2, as 
above describtd. The rest of the length of the channels 
39 and 31 in the blocks 200 can either be pressure grouted 
with grout supplied thereto by gravity during movement 
of the assembly beneath the nozzles or the channels may 
be filled from the hopper 76. 

Instead of providing channels 2G, 30 to register with the 
ports 33 and 34, I may use blocks of the type shown at 
20 in FiG. 11 in which the ports 336 and 340 are either 
cored or drilled to extend through any outer surface of 
the block to receive grout from the pressure nozzle as 
above described. 

FIG. 9 shows the reinforcing steel 8 imbedded in grout 
83) which fills the passages 22 and 23 and is bonded to the 
block as well as to the steel. 

FiG. 10 is a cross section of the assembly of FIG. 7 
wherein the special blocks 206 are used between spaced 
blocks of the type shown at 2a. The intention here is to 
provide additional reinforcing steel as shown at 18 in 
F.G. 10, this being imbedded in that portion of the grout 
8 which fills channels 29 and 30 and extends downwardly 
through the filling ports 33 and 34 to imbed the steel 8 
in the holes 22 and 23. 
As shown in FiG. 3a, any such ports may receive a 

stirrup 99 which is imbedded in the grout 85 and connects 
to rod 8 and to the reinforcing steel 180, if any, to resist 
diagonal tension. 

FIG. 10 is a cross section of the assembly of FIG. 7 
wherein the special blocks 268 are used between spaced 
blocks of the type shown at 2. The intention here is to 
provide additional reinforcing steel as shown at 80 in 
F.G. 10, this being imbedded in that portion of the grout 
8 which fills channels 29 and 30 and extends down 
wardly through the filling ports 33 and 34 to embed the 
steel 8 in the holes 22 and 23. 

In some aspects of the invention as already described, 
it is not important what is done with the grouted plank 
assemblies after the grout is in place. However, in the 
preferred practice of the invention, the assemblies con 
tinue their forward movement from the grouting head to 
the rollower station shown at the left in FIG. 1 where 
any appropriate rollover cradles diagrammatically illus 
trated at 83 pick up each assembly from the full line posi 
tion and invert it as shown by the arrow 84 to the posi 
tion shown in dotted lines at 85 in FiG. 1. The inverted 
assembly is then placed on any appropriate supports 86 
and 87, 38 for curing, while still under tension of the pre 
stress bars 19. In practice, the supports 86, 37 and 88 
are gravity conveyors, the conveyors 86 and 83 being 
somewhat higher in level than conveyor 87 to accorn 
modate the camber of the inverted plank. in order that 
the plank may operate freely along the roller conveyors, 
each plank is preferably supported on strips 89 of wood 
or metal which act as runners. It is also possible to have 
a pallet for each plank which has the required camber 
and supports the plank throughout its length, but this is 
not shown, no claim being made thereto. 
The conveyors ordinarily support the planks in a cur 

ing chamber or kiln for a number of hours. This, also, 
is conventional practice and the kii is not illustrated, alo 
claim being made thereto. 

After the plank is cured, the bars 9 are removed and 
the slight resulting expansion consequent upon release 
of the compression exerted by bars 59 will tension or pre 
stress the reinforcing steel grouted into place as above 
described. 

claim: 
1. A method of making concrete planks which com 

prises the steps of prefabricating concrete blocks having 
internal passages for reinforcing steel, finishing the faces 
of said blocks to render them smooth and flat, horizon 
tally assembling an elongated row of such blocks in align 
ment with their respective Smooth flat finished faces in 
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6 
abutment and their several steel-receiving passages in 
registry, inserting the reinforcing steel in Said passages, 
providing in certain of said blocks at intervals along the 
length of the row ports each communicating with the in 
ternal passage from an external surface of one of the 
blocks, subjecting the blocks so assembled to pressure 
exerted longitudinally of the row, pressure feeding grout 
through said ports successively in quantity sufficient to 
envelop the steel through the row and to bond it to the 
blocks through which it passes, the pressure to which the 
blocks are subject in the row being sufficient to hold said 
finished faces in grout-confining engagement with each 
other, and advancing the elongated row of such blocks 
between the feeding of grout through successive ports 
while maintaining the pressure on the blocks of said row, 
and continuing to maintain said pressure until the grout 
has set. 

2. The method recited in claim 1 in which said ports 
are prefabricated in certain of said blocks. 

3. The method recited in claim 1 in which said ports 
are dried in certain of said blocks. 

4. The method of claim 1 in which the introduction 
of grout through said ports takes place at a predetermined 
point, the longitudinal advance of the row of Said blocks 
being a step-by-step advance to register successive ports 
to receive the grout at said point. 

5. A method of manufacturing concrete planks having 
internal reinforcing steel, such method consisting in the 
steps of prefabricating blocks having internal passages 
adjacent their corresponding faces to receive Such steel, 
facing the ends of the blocks with a grinder to render them 
fiat and smooth, aligning the blocks in an elongated row 
with the said passages in registry, with their face ends in 
abutment, introducing steel into the registering passages 
of the aligned blocks, making ports affording access to 
said passages at intervals throughout the length of the 
series of aligned blocks, connecting the series of aligned 
blocks together under pressure exerted longitudinally of 
said series, advancing the row of connected aligned blocks 
in a direction longitudinally of the row past a grouting 
station, and introducing grout under pressure at Said sta 
tion through each port into the passages about the steel 
therein, whereby grout is introduced at a plurality of 
points in said row of connected blocks, and maintaining 
the blocks of said row under said pressure until the grout 
has set. 

6. The method recited in claim 5 in which the advance 
is a step-by-step advance with intervening dwells and the 
introduction of grout is intermittent and occurs during 
dwells in the course of such advance. 

7. The method recited in claim 5 in which the injec 
tion of grout into said ports at said station occurs during 
continued advance of said series of blocks. 

8. The method recited in claim 5 including as a further 
step the prefabricating of said blocks to provide channels 
in certain of the blocks in the faces thereof which are 
opposite the faces to which said passages are adjacent, 
the ports being provided from Said channels to Said pas 
SageS. 

9. The method recited in claim 8 in which substan 
tially all of said blocks are provided with corresponding 
channels and additional reinforcing steel is laid in Said 
corresponding channels and imbedded in grout filling said 
channels as well as extending through said ports and 
filling said passages. 

10. The method recited in claim 8 including the further 
step of at least partially damming said channels during 
pressure injection of grout through said ports to require 
the pressure-injected grout to flow through said ports into 
said passages. 
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