
Sept. 15, 1942. E. D. BOYLE 2,296,018 
APPARATUS FOR MAKING CEMENTITIOUS ARTICLES 

Filed March 30, 1939 4. Sheets-Sheet 

y I 
6a -? 2 is , 

R SN 234626 NS s 
2 2 n N Na 2 al N: 2 3N S 22 2N R 52. 1N l N: 

sa N vav N 

35/ 
A6 

22 ESXi 
7 goal A. l 

(2S767 É72, w 2 

3772 EEE As I?aaSH Ea RAA A6 2. 

2 
O 

ao 

Ee 
a 

Kr M22 ag EEzz / s. 
O 

sector CCGCCS OS 
M 

  

  

  

  

  

    

  

  

    

    

  

  

  

  

  

  

  

    

  

  

  

  

    

  

  

  

  

    

  

    

      

    

      

    

  

  

  

  

  

  



Sept. 15, 1942. - E. D. BOYLE 2,296,018 
APPARATUS FOR MAKING CEMENTITIOUS ARTICLES 

Filed March 30, 1939 4. Sheets-Sheet 2 

res SEEP ESC COOH Gen. M l; --- Sago insists 
s 

s 

\Site, 
al-Z 

az, voe /27 Zzowatzo Z2Aoyza 

6tkow: 

    

  



Sept. 15, 1942. E. D. BOYLE 2,296,018 
APPARATUS FOR MAKING CEMENTITIOUS ARTICLES 

Filed March 30, 1939 4. Sheets-Sheet 3 

L 

S. 33 
2, aft. Air 

a. 
R 

53. Maas 

SF s - 

ves. It lf" 
/62 /2uaca Z22OYZA 

s Nvv.N- 

  

  

  

  

  

  

  

    

  

  

  

    

  



Sept. 15, 1942. E. D. Boyle 2,296,018 
APPARATUS FOR MAKING CEMENTITIOUS ARTICLES 

Filed March 30, 1939 4 Sheets-Sheet 4. 

SA 

w 3- 20 a Y AY :- EZo 
f 

%2 ISSN %2 ISS 
2633s,33ea W's www.waway wayways 

SeaStre 
W 

AA9 S aO SS A. 
N 

o 

Si22, 2 
SSS 

s I 32 2 

  

    

  

  

  

  

  

  

  

  

  

  
  

  

  

  

  

  

  

  

  

    

  

  

  

  

  



Patented Sept. 15, 1942 2,296,018 

UNITED STATES PATENT OFFICE 
2,296,018 

APPARATUs FoR MAKING CEMENTITIOUS 
ARTICLES 

Edward D. Boyle, Waldosta, Ga. 
Application March 30, 1939, Serial No. 265,035 

(Cl. 25-30) 23 Claims. 
This invention relates to a method of and 

apparatus for making cementitious articles, and 
particularly cement pipes. 

It is well known that the strength of con 
crete is greatly increased if the mix is pressed 
or squeezed after being poured or placed in a 
mold, to increase the density of the mass. One 
of the difficulties encountered in making molded 
concrete articles of maximum strength has been 
due to the fact that in order to impact the maSS 
into the mold it has been necessary to use sub 
stantially less than the normal amount of water. 
The mechanical features of the forms of ap 

paratus used in such a method are advanta 
geous but the practical results do not provide 
finished articles of maximum strength. Where 
efforts have been made to employ a greater 
amount of water in the mix, it has been found 
that the compressing of the mass makes it nec 
essary to extract Water from the mold and no 
adequate means has been provided for this pur 
pose. Therefore, it has been found that with 
prior methods and apparatus it was impossible 
to Secure an article of maximum density, and 
hence of maximum strength. 
An important object of the present invention 

is to provide a novel method of making cemen 
titious articles, and particularly concrete pipe, 
wherein the density of the mass and the strength 
of the resultant article is greatly increased by 
maintaining the mass under pressure axially of 
the mold while simultaneously effecting an axial 
vibratory movement of the mold to permit the 
sustained pressure to impact the mass to the 
greatest possible extent. 
A further object is to provide a method of 

this character wherein the extracting of the 
excess Water from the mold is greatly facili 
tated by the use of an externally applied vacuum 
thus greatly assisting in removing excess water 
from the mold and making it possible to start 
with an initial mix containing a normal amount of Water. 
A further object is to provide a novel appa 

ratus for molding concrete pipes and the like 
Wherein one annular Wall of the mold is formed 
as a filter medium to facilitate the expressing 
of excess Water from the mold and wherein 
means is employed for facilitating the passage 
of excess water from the mold through such 
filter medium. 
A further object is to provide an apparatus 

of the character referred to wherein the mix 
in the mold is maintained under a predetermined 
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and wherein such pressure is employed in con 
junction with an axially applied vibratory ac 
tion to greatly increase the density of the re 
sultant product, thus resulting in a product of 
greatly increased strength. . . . . . . . . . 

A further object is to provide an apparatus 
of this character wherein the mold is adapted 
to receive a mix containing a normal amount 
of water and wherein the pressure applied in 
the manner referred to tends to squeeze excess 
water from the mold, the apparatus being pro 
vided with means for utilizing a partial vacuum 
to assist in discharging excess water from the 
mold. 
A further object is to provide novel means 

for rocking the mold on its axis during the fill 
ing operation to assist in providing an initial 
compact mass wholly free from voids whereby 
the compacting means is operable for providing 
a unifomly dense and unusually strong pipe or 
similar article. ... -- - - - 

A further object is to provide a novel appa 
ratus of this character wherein a single source 
of power is utilized for effecting the rocking or 
oscillating movement during the filling of the 
mold and for effecting the axially endwise vi 
bratory motion which is used for assisting in 
providing a dense article or product. 
A further object is to provide a mold struc 

ture having concentric inner and outer mold 
members one of which has its mold face formed 
of a material having a low coefficient of fric 
tion when wet to permit such mold member to 
be withdrawn endwise from the article with out being opened or collapsed. 
More specifically, an important object is to 

provide concentric inner and outer mold mem 
bers which are axially movable with respect to 
each other and the inner member of which has 
its mold surface formed of rubber or other ma 
terial having a low coefficient of friction when 
wet whereby such inner mold member may be 
withdrawn axially from the article after the 
latter has been formed. ,, . . . 
A further object is to provide such an appa 

ratus having novel means for effecting move 
ment of the inner mold member axially into 
and out of molding position. 
A further object is to provide a mold appa 

ratus having a ram or similar fluid pressure 
operated member arranged at the top of the 
mold for transmitting a sustained endwise pres 
Sure to the mix in the mold, and to provide 
novel Supporting and counterbalancing means pressure applied endwise or axially of the mold 55 for the ram and the elements carried thereby 



2 
to facilitate the movement of the ram and its 
aSSociated elements to and from operative po 
Sition. 
Other objects and advantages of the inven 

tion Will become apparent during the course of 
the following description. 

In the drawings I have shown one embodiment, 
of the invention. In this showing: 

Figure 1 is a vertical Sectional view through 
the apparatus as a Whole, parts being shown in 
Section, 

Figure 2 is a plan view of the apparatus, 
Figure 3 is a horizontal Sectional view on line 

3-3 of Figure 1, 
Figure 4 is an end elevation of the apparatus, 

the floor being shown in section, 
Figure 5 is a detail sectional view taken trans 

Versely through the separable joint of the outer 
mold member, 

Figure 6 is a detail sectional view through the 
driving clutch, parts being shown in elevation, 
Figure 7 is an enlarged vertical sectional view 

on line 7-7 of Figure 1, parts being shown in 
elevation and parts being broken away, 

Figure 8 is a detail sectional view on line 8-8 
of Figure 7, 

Figure 9 is a similar view on line 9-9 of Fig 
lure 7, 

Figure 10 is a detail sectional view on line 
6-0 of Figure 3, 
Figure 11 is a similar view on line - of 

Figure 3, 
Figure 12 is an enlarged fragmentary vertical 

Sectional view through the mold and associated 
elements, parts being broken away, 
Figure 13 is an enlarged fragmentary side ele 

vation of one of the driving arms, parts being 
shown in Section, 

Figure 14 is a fragmentary vertical sectional 
view of the upper end of the mold to illustrate 
the making of a modified form of article, 

Figure 15 is an enlarged fragmentary sec 
tional view of one side of the modified form of 
finished article, parts being broken away, and, 

Figure 16 is a detail perspective view of the 
sheet employed in making the modified form of 
article. 

Referring particularly to Figures 1 and 2, the 
numeral ?e designates the foor of a building or 
any other place where the apparatus is set up 
and beneath which is formed a pit i? in which 
parts of the operating mechanism of the appa 
ratus are arranged. The floor O preferably is 
in the form of a concrete slab and is provided 
with a rectangular opening 2 having a rectan 
gular structural frame 3 arranged therein and 
preferably formed of channel iron as shown in 
Figure 1. 
A table indicated as a whole by the numeral 

4 is arranged within the frame 3 and prefer 
ably is of circular shape as shown in Figure 3. 
The table comprises inner and Outer circular 
elementS 5 and 6 having down Wardly converg 
ing conical engaging faces Whereby the inner 
member 5 seats within the outer member 6. 
These members may be positively Secured togeth 
er, if desired, by any suitable means (not shown) 
but no securing means between these elements is 
necessary as will become apparent. The element 
E6 forms a permanent part of the apparatus and 
the inner element 5 is replaceable according to 
the size or types of similar articles to be made, 
as will be described later. The element 5 of the 
table supports a mold structure indicated as a 
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2,296,018 
and outer mold members each indicated as a 
whole by the respective numerals 9 and 20. 
These mold members are concentric and of dif 
ferent diameters to form a space in which a 
concrete pipe 2 or similar article is to be cast. 
The inner mold member 9 comprises a cylin 

drical shell 22 having a surface covering 23 of 
rubber or any similar material having a low co 
efficient of surface friction when wet, for a rea 
Son to be described. Lower structural elements 
25 are provided for Supporting the inner mold 
member in a manner to be described and these 
Structural elements are welded or otherwise se 
cured to a central bearing housing 26. A plu 
rality of braces 27 having downwardly and in 
Wardly extending flanges 28 are employed for 
bracing the cylindrical shell 22 with respect to 
the bearing housing 26. The braces 27 have 
their lower ends turned inwardly as at 27' and 
Secured to the structural members 25. The nu 
Ineral 27 may indicate either a plurality of braces 
or a Single cylindrical member carrying the an 
gular braces 28 radially arranged as shown in 
Figure 1. The housing 26 receives an internally 
threaded bearing block 29 secured in position by 
a plate 30 or by any other suitable means. 
The Outer mold member 20 is in the form 

of a Split cylinder 3 the joint of which is shown 
in detail in Figure 5, this joint being adapted to 
be opened to expand the outer mold member for 
the purpose of removing the article 2 as Will 
be described. The cylinder 3 is provided with 
filter means lying against its inner face to fa 
cilitate the Squeezing and extracting of water 
from the mold in the manner to be described. 
The filter means comprises a layer of relatively 
Coarse Wire cloth 32, adjacent the cylinder 31, 
an intermediate shell 33 of a finer mesh wire 
cloth, and an inner layer 34 of canvas or similar 
fabric, the filter means preferably being formed 
of the elements described but being of any form 
which will provide the desired results. The filter 
means has its ends turned between the adjacent 
edges 35 of the cylinder 31, and clamped in po 
sition, together with the edges of the outer mold, 
by any Suitable quick-detachable latching ele 
mentS 36, pivoted to the plates 37, connected to 
One edge of the outer mold, and engaging lugs 
38, carried by the other edge of the outer mold, 
as shown in Figure 5. The upper end of the 
filter medium is turned over the upper end of the 
cylinder 3 and is received in a clamping ring 
3. This ring is drawn downwardly by bolts 32 
passing through ears 33 preferably welded to 
the cylinder, and the ring includes a sleeve 34' 
projecting downwardly into the mold for a pur 
pose to be described. 
The Space between the mold members at the 

upper ends thereof is closed during operation by 
an upper pallet 39 which, in the case of the for 
mation of a concrete pipe, forms the spigot end 
of the pipe. The pallet 39 is slidable in the 
sleeve 34", the latter protecting the filter struc 
ture from damage by the pallet 39. Moreover, 
the sleeve 34' acts as a gage to facilitate filling 
the mold With the mix, as will become apparent. 
If desired, Suitable conventional packing means 
may be provided between the pallet 39 and the 
sleeve 34' and liner 23 to form leak-proof joints. 
The lower end of the space between the mold 
members is closed by a lower pallet 40 which 
forms the bell end of the pipe. The lower pallet 
is hollow as indicated by the numeral 4 and 
the bottom wall of the pallet is provided at spaced 

whole by the numeral 8 and comprising inner 75 points with openings 42 each communicating with 



2,296,018 
an opening 43 (Figure 1) formed in the table 
element d5. The lower pallet rests on the table 
element:5 and is fixed against lateral movement 
by lugs 43' engaging the table element t5. The 
openings 43 communicate with an encircling 
manifold 44 to which is connected a flexible pipe 
45 from which air is exhausted during the mak 
ing of the article 2 f, the exhaustion of air being 
accomplished by any desired form of Vacuum 
creating means. The pallet 40, as shown in Fig 
ure 12, is provided with a plurality of openings 
46through which Water may drain from the fil 
tering means into the hollow pallet 49. The ex 
pressing and extracting of the Water is accom 
plished by the vacuum means referred to and by 
the subjection of the mix in the mold to pressure 
in the manner to be described. 
At the points where it fits within the clamp 3 '' 

5 

and extends beneath the lower edge of the outer 
mold member, the filter structure is provided with 
suitable means for providing leak-proof joints. 
For example, the filter structure may be impreg 
nated with rubber cement or similar material to 
form, in effect, a gasket. Similar means may be 
employed in the portions of the filter structure 
which are folded over the edges of the Split in 
the outer mold member whereby a leak-proof 
joint is provided between the folds referred to, 
which contact with each other when the outer 
mold member is closed. 
A ram indicated as a whole by the numeral 4 

is arranged above the mold structure and coni 
prises a cylinder 48 having a piston 49 arranged 
therein. As shown in Figure 1 the top of the 
cylinder is open and the bottom of the cylinder 
is closed, and a platform 50 is welded to or other 
wise carried by the cylinder and is braced with 
respect thereto by radial webs 5i. A crosshead 
52 is arranged over and engages the upper end 
of the piston 49 and is provided with radial arms 
receivable in loops 53 connected to depending 
chains 54, the lower ends of which are connected 
to lugs 55 which are rigidly connected to means 
to be described. The chains 54 fix the piston 49 
against upward-movement whereby the introduc 
tion of fluid pressure into the bottom of the 
cylinder 48 effects downward movement thereof 
to cause the platform 50 to exert Sustained down 
ward pressure on the upper pallet 39. A pipe 
56 communicates with the bottom of the cylinder 
48 for the introduction of pressure fluid there 
into. 
Means are provided for facilitating the han 

dling of the ram to permit it to be easily placed 
in operative position and removed from such 
position. An upper crosshead 57 is arranged 
above the crosshead 52 and is provided with a 
corresponding number of radial arms each carry 
ing a depending bolt 58 extending loosely through 
the arms of the crosshead 52 and through a flange 
59 formed at the upper end of the cylinder 48. 
The center of the crosshead 57 is connected to a 
cable. Or any other form of flexible element 60 
as shown in Figure. 4. This cable passes around 
pulleys 6 and 62 rotatably supported in the ad 
jacent: opposite ends of a cross member 63 and 
this cross member is rotatably supported on the 
upper end of a mast 64. The other end of the 
cable 60 is provided with a counter-weight 65 
preferably equal in weight to the sum of the 
Weights...of the ram, the chains 54 and the cross 
heads 52 and 57, whereby the operator. may 
readily pull downwardly on the outer end of the 
cable .60 to elevate the ram and associated ele 
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3. 
ments to permit them to be swung horizontally 
away from operative position. The ram and as 
sociated elements have been shown in elevated 
position in Figure 4. 
A lower supporting structure is arranged in 

the pit and is indicated as a whole by the 
numeral 66. This structure is made up prin 
cipally of structural elements such as channel 
irons and may be of any desired form, and ac 
cordingly the specific elements of Such structure 
will be referred to only with respect to the ele 
ments connected thereto or supported thereby. 
This supporting structure is arranged over a 
suitable base plate or the like 6 arranged in the 
bottom of the pit. A horizontal reciprocable 
actuating member 68 is arranged over the plate 
67 and is supported for movement with respect 
thereto by a plurality of rollers 69, which may be 
conventional bearing rollers and may be fixed 
with respect to each other in any suitable man 
ner. The member 68 is connected to an actu 
atting rod 70 slidable in bearings and recipro 
cated in the manner to be described. 
As shown in Figure 1, the upper face of the 

actuating member 68 is corrugated or undulated 
as indicated by the numeral 12, the corrugations 
extending transversely of the direction of re 
ciprocation of the member 68 and receiving a 
plurality of rollers 73. A plate 14 is arranged 
above the rollers 73 and is provided with a sim 
ilarly undulated lower face resting on the rollers 
73. The members 68 and 74 and the rollers 69 and 13 preferably operate between parallel guides 
75 (Figure 7) supported by the bottom plate 67. 
The plate 74 is provided with an upstanding 
relatively heavy cylindrical stem 76 supporting 
at least a part of the load of the mold and asso 
ciated elements in a manner to be described. 
A lower preferably circular frame 77 is ar 

ranged just above the plane of the plate 14 and 
may be made up of channels as shown in Fig 
ure 1. This frame is provided with suitable 
cross braces in the form of parallel channels 
18 and these channels are connected by a trans 
verse channel 79 (Figures 1 and 7) which rests 
on the upper end of the stem 76 through the 
medium of a thrust bearing construction.80. A 
plate 8i may be arranged on the channels 78 and 
welded or otherwise secured to the channels of 
the frame 71 to fill the space therebetween. The 
plate: 8 supports a thrust bearing 82 (Figure 7) 
which, in turn, supports the lower end of an 
operating screw structure indicated as a whicle 
by the numeral 83. The thrust bearing 8 is 
split and formed to receive a head 83 on the 
lower end of the screw structure to prevent up 
ward movement of the latter, as will become ap 
parent. The thrust bearing may be bolted as at 
84 to the plate 81 and channel 19. 
The screw structure carries a worm wheel 84 

driven by a worm 85 meshing therewith and car 
ried by a shaft 85’ journalled in bearing 86 pro 
jecting - upwardly from the base of the thrust 
bearing 82. The ends of the shaft 85’ project 
through bearings 87 carried by vertically extend 
ing Supporting members 88, preferably in the 
form of relatively heavy channels, supported at 
their lower ends by and secured to the frame 77. 
The upper ends of the channels 88 are secured to 
a Supporting structure 89, also preferably in the 
form of channels, and the table 4 rests upon 
and is Secured to such supporting structure. The 
lugs 55 project through openings 90 formed in 
the table member 16 and the lower ends of these 
arms are bolted or otherwise secured as at 9 

  



4 
to the upper ends of the channels 88. Accord 
ingly, these channels serve to anchor the lower 
ends of the chains 54. As previously stated, it is 
unnecessary to secure the table element 5 to 
the element f6, and it will be apparent that both 
of these elements are supported by the Structure 
arranged therebeneath including the channels 88 
and 89. The tapered engaging faces 7 serve to 
center the table element 5 with respect to the 
element 6 and the latter element is preferably 
secured to the supporting structure 88-89, al 
though the lugs 55 may fit within the openings 
90 to maintain the element 6 properly centered 
with respect to the screw structure 82. 

It will become apparent that the inner mold 
member f9 is vertically movable into and out 
of the mold and vertical movement of this mem 
ber is effected by rotation of the screw structure 
83. The body of the screw structure is threaded 
as at 92 and the top portion of the body of the 
screw structure is reduced as at 93 to be received 
within a collar 94 which is of the same diameter 
as the threaded portion 92 and has external 
threads forming continuations of the threads 92. 
The collar 94 is threaded in the sleeve 29 and is 
rotatable in one direction on the reduced end 93, 
any desired form of overrunning clutch 94' en 
gaging between the stem 93 and collar 94 to pre 
went relative rotation of the latter in one direc 
tion with respect to the stem 93. A thrust col 
lar 93 on the stem 93 prevents upward move 
ment of the collar 94 with respect to the stem 93. 
The overrunning clutch may be in the form of 

a simple dog backed by a light Spring 95 to tend 
to move one end into engagement With a notch 
96 formed in the stem 93. When the clutch 94' 
is in operative driving engagement with the 
notch 96, the threads 92 and the threads of the 
collar 94 are arranged as continuations of each 
other and accordingly it will be apparent that 
rotation of the stem 93 in a counter-clockwise 
direction will drive the collar 94, thus moving 
the sleeve 29 downwardly from the position shown 
in Figure 7. However, the collar 29 may remain 
stationary during clockwise rotation of the stem 
93 as viewed in Figure 9. This structure permits 
upward movement of the collar 29 to stop When 
its upper position is reached with the inner mold 
member 9 in operative position in the mold. 
The lower end of the body of the Screw struc 

ture is reduced to form a stem 97 on the lower 
end of which the worm wheel 84 is suitably 
mounted to drive the stem 97. Between the 
threaded portion 92 and the screw 87 an exter 
nally threaded collar 98 surrounds the stem 97. 
The collar 98 is rotatable with respect to the stem 
97 when the latter rotates in a counter-clockwise 
direction but is driven thereby when it rotates 
in a clockwise direction by an overrunning clutch 
99 similar to the clutch 94'. It Will be apparent 
that these two overrunning clutches are opposite 
ly arranged whereby rotation of the screw 92 to 
tend to cause the collar 29 to run beyond either 
collar 94 or 98 will result in such collar being 
freed from connection with the Screw structure, 
thus permitting the inner mold member 9 to 
have its vertical movement arrested at either 
limit of movement. When the clutch 99 is in Op 
erative engagement with the stem 97, as shown 
in Figure 8, clockwise rotation of the stem 97 will 
drive the collar 98 and the threads thereof Will 
form continuations of the threads 92, and a C 
cordingly it will be apparent that the sleeve 29 
will be caused to move upwardly. 
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2,296,018 
Highly advantageous results are obtained by 

oscillating the mold structure on its axis, and 
accordingly means are provided for effecting such 
OScillation and for Supporting the mold for such 
movement. It will be apparent that the mold 
Structure and a SSociated parts are at least partly 
supported on the stem 76 (Figure 7) and this 
stem obviously permits oscillatory movement of 
the mold structure on its axis. The channel 
frame structure 3 is rectangular as previously 
stated and as shown in Figure 3, and the Corner 
portions of such structure are provided With an 
gular supports 00 each of which carries a roller 
Ol engaging the periphery of the table element 
6. In the arrangement shown four of the rollers 
0 are employed and accordingly these rollers 

adequately fix the mold structure against lateral 
movement while at the same time providing anti 
friction means for permitting operation of the 
mold structure on its axis. 
The table element f6 is provided at opposite 

sides with brackets 92 each of Which carries 
a stud 03 on the end of which is arranged a ball 
f04. The brackets, studs and balls project 
through suitable elongated openings in the side 
frames of the structure 2. Each ball 04 is ar 
ranged between a pair of complementary Socket 
members O5 slidable in a recess 06 formed in 
a head .07 as shown in Figure 13. Each head O7 
is provided with an opening 08 in the bottom 
thereof registering with the recess provided be 
tween the socket members 95 to permit the head 
to be lifted as shown in dotted lines in Figure 13 
to completely release the head 07 from the aSSo 
ciated ball 04. The surfaces of the sockets 05 
which engage the ball 04 are shaped to corre 
spond to the latter to form ball and socket Con 
nections between the heads 07 and the balls 
04. The studs 03 may extend beyond the balls 
f04 and heads foll for connection. With the brack 
ets 02 by braces 04'. 
Each head 07 is pivotally connected as at 09 

to the adjacent end of a driving rod ff0. The 
rods iO are oppositely reciprocated in a manner 
to be described to rock the mold structure on its 
axis, and the pivots 09 permit the heads 07 to 
swing laterally to accommodate the socket mem 
bers (05 to the arcuate path of travel of the 
balls 04. 
From the foregoing description it will be ap 

parent that the present apparatus provides a 
mold structure wherein the mold may be oscillat 
ed on its axis during the filling of the mold to 
compact the mass therein by discharging bubbles 
of air from the mix, the apparatus also operating 
after the mold is closed, and sustained pressure 
is applied thereto by the ram, to vertically vibrate 
the mold structure to provide a resultant article 
of great density and strength. 

Obviously the load imposed on the parts of the 
apparatus at the bottom thereof which effect the 
vertical vibratory motion is extremely heavy and 
accordingly it is desirable to provide Some means 
for lessening the load on the parts referred to. 
Referring to Figure 7 the numerals 2 and f 3 
designate a pair of plates arranged in Superim 
posed relation and provided with anti-friction 
bearings 4 therebetween whereby the plate 2, 
which engages the structural elements 78 may 
oscillate therewith. The plate 3 is arranged 
above the upper flanges of channels 5 arranged 
parallel to each other and welded or otherwise 
secured to the base plate 67. Depending pins 

6 are carried by the plate 3 and extend 
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through suitable openings in the flanges of the 
'channels 5 to fix the plate f3 against rocking 
Jumovement on the axis of the stem 76. 

Bolts 8 project upwardly from the plate 67 
and may have their heads countersunk in the 
bottom of such plate as shown in Figure 7. Four 
of the bolts are preferably employed, such bolts 
being arranged in the form of a square for a 
purpose to be described. Each bolt has its upper 
end extending through the plate 3 and pro 
Wided With a nut 9 to limit upward movement 
of the plate 3, and each bolt is surrounded by 
a heavy compression spring 20. The bolts f8, 
and consequently the springs 20, being arranged 
in the form of a square, are equidistaatly spaced 
from the stem 76 and accordingly the loads im 
posed on the springs are uniformly distributed 
with respect thereto. The springs are preferably 
of such tension as to substantially wholly sup 
port the load when the parts are stationary and 
when the load is at its minimum as when mak 
ing pipes or similar elements of the minimum 
size and weight. For all other loads, it will be 
apparent that the springs at least partly sup 
port the load, thus relieving the rollers 69 and 
73 and associated parts of at least a portion of 
the load. 

Suitable apparatus is employed for effecting 
the mechanical operation of the parts described. 
The operating apparatus is located in the pit be- : 
neath the floor slab and is shown at the right 
hand side of Figures 1 and 3. A shaft 22 ex 
tends transversely of the apparatus and is sup 
ported at its ends in bearings 23 carried by 
parallel channels 24 forming a part of the sup 
porting structure 66. Similar parallel structural 
elements 25 are arranged adjacent the center 
of the apparatus and also support bearings 26 
for the shaft 22. Outwardly of the frame mem 
bers 24 the shaft, 22 carries disks 27 each of 
which is provided with a crankpin 28 connected 
to the adjacent end of one of the driving rods 

O. It will be apparent that when the heads 
07 are in engagement with the balls 04, ro 

tation of the shaft 22 will oscillate the mold 
structure on its axis. 
The shaft f22 is provided with a pair of bevel 

gears f29 and 30 spaced from each other and 
connected by a drum 3? having parallel flanges 
32 to provide a groove receiving a fork 33 ar 
ranged on the lower end of a shift lever 34 
(Figure 1) by means of which the gears 29 and 
30 may be shifted. These gears are adapted to 

be meshed with a bevel pinion f35 carried by a 
main drive shaft 36 journalled in bearings 37 
and 38 carried by structural elements 39 and 
f40 forming a part of the supporting frame 66. 
The shaft 36 may be driven from any suitable 
Source of power. 
Shock absorbing means is preferably provided 

between the gears 29 and 30 and the shaft 
22 to minimize shocks incident to the driving 

of the apparatus. Referring to Figures 10 and 
11 it will be noted that the shaft 22 is slotted 
as at 40 to receive a flat relatively wide driv 
ing element f4 which is longitudinally slidable 
in the slot 49 upon sliding movement of the 
drum 3 1. The interior of the drum may be 
provided with any suitable means such as annu 
lar ribs f42 to engage the driving member 4t 
and slide the latter coincidentally With the Slid 
ing of the drum 3. As shown in Figure 11 
the drum is provided with diametrically opposite 
radial ribs 43 spaced 90 from the projecting 
ends of the driving member 4 and compression 

S 
Springs 44 are arranged in the spaces between 
the ribs 43 and the projecting ends of the mem 
ber 4. Power is thus transmitted to the shaft 
22 by the member 4 with the spring 44 act 
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ing as cushion driving means. 
The gears 29 and 30 are so spaced as to 

permit them to be moved to a neutral position 
With both gears out of engagement with the driv 
ing pinion 35 and any suitable conventional 
means (Figure 4) may be employed for holding 
the shift lever 34 in its neutral or driving po 
sitions. When the shaft 22 is being driven to 
perform any of its intended functions it will be 
apparent that the disks 27 will be driven, and 
means is provided for lifting the arms if 0 to dis 
engage the heads 07 from the balls O4. When it 
is not desired to oscillate the mold. A transverse 
shaft 45, journalled in suitable bearings 46, is 
provided outwardly of the frame members 24 
With depending arms 47 connected to rods 48 
and each of these rods is connected to one end 
of a bell crank lever 49 (Figure 13) pivotally 
Supported as at 50 and carrying a roller 5 
engageable beneath one of the arms ff0. Ac 
cordingly, rocking of the shaft 45 is adapted to 
engage or disengage the heads 07 from the balls 
04. The upper end of each bell crank lever 
49 is extended slightly beyond its roller f5 and 

is bifurcated as at 5 to receive the lower edge 
of the adjacent rod 0 to act as a guide for the 
latter, particularly while the rods fo are being 
raised and lowered. A lever fis2 is employed for 
rocking the shaft 45. 
Between the parallel frame members 25, the 

shaft 22 is provided with a crank 53 (Figure 
3) and a connecting rod 54 is connected at its 
respective ends to the crank 53 and to the up 
per end of a lever 55 (Figure 1) this lever hav 
ing its lower end pivoted as at 56 to a channel 
57 forming a part of the supporting structure 

66. A second lever 58 is also pivoted at 56 
and has an upper end fS9 extending upwardly 
above the pivot. A sleeve 60 is slidable on the 
lever 55 and upon downward movement is en 
gageable with the lever end 59 to lock the Je 
vers 55 and 58 together under which condi. 
tions operation of the connecting rod 154 will 
rock the lever 58. A rod 6 is connected to 
the sleeve 60 and extends upwardly through a 
Suitable Opening in the floor slab ?o to be grasped 
by the operator to move the sleeve (60 upward 
ly and downwardly. The sleeve 60 may be fric 
tionally engageable with the lever 55 to prevent 
it from accidently sliding downwardly or any 
suitable means (not shown) may be provided for 
this purpose. 
The lower end of the lever 58 is pivotally con 

Yected at 62 to one end of a connecting rod (63. 
This rod has its other end pivotally connected at 
64 to the adjacent end of the rod 70. When the 

sleeve 60 is moved downwardly to engage the 
lever end f 59, it will be apparent that the oper 
ation of the crank 53 effects reciprocation of the 
actuating member 68 (Figure 1) through which 
the Vertical vibratory motion is transmitted to 
the mold structure. 
The shaft 22 is also employed for driving the 

Worm Structure 83 to raise, and lower the inner 
mold member. The shaft f22 is provided with a 
worm f65 meshing with a worm 66 carried by a 
vertical shaft 67 journalled in upper and lower 
bearings 68 and 69, the former of which is 
carried by the cross member 39 extending be 
tween the channels 25. The lower end of the 
shaft 67 is provided with a worm 7 (Figures 1 
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and 4) meshing with a worm wheel 72 carried by 
a shaft 73. On opposite sides of the worm wheel 
72 the shaft 73 is journalled in bearings 74 

supported on structural members 5. The bear 
ing 69 is supported on the tops of the bearings 
74, as shown in Figure 1. Adjacent its other end 

the shaft T3 is supported in a bearing 16 car 
ried by a structural member 77. 
A clutch indicated as a whole by the numeral 
78 (Figures 1 and 6) is operable for connect 

ing the shafts 85 and 73. The clutch comprises 
a pair of clutch elements 79 and 80 the latter 
of which is keyed on the shaft 85. The clutch 
element 79 is splined on the shaft 73 and is 
grooved as at f8 to receive a fork 82 carried by 
an Operating rod 83. This rod is slidable in 
bearings 84 and 85 and a spring 86 is arranged 
between the bearing 84 and a collar 87 to urge 
the clutch element 79 away from the clutch ele 
ment 80. Accordingly, the clutch elements are 
biased out of operative engagement and in such 
positions of the clutch elements the mold struc 
ture is free to Oscillate on its axis. 
A depending crank arm 88 (Figure 1) has its 

lower end engageable between pins 89 carried 
by the rod 83. The arm f88 is carried by a 
shaft f 90 journalled in the bearing f 9. An up 
Wardly extending crank arm 92 is carried by the 
shaft 90 and is pivotally connected to one end 
of a rod 93. The other end of this rod is con 
nected to the lower end of a lever 94 which is 
pivotally supported by the shaft 45. The lever 
94 is provided with a conventional latch mecha 
nism 95 engageable with a quadrant 96 sup 
ported on the top of the floor structure O. The 
lever 52 may be similarly latched with respect 
to a quadrant 97, these two quadrants being 
shown in end elevation in Figure 4. 

In order to connect the clutch elements 79 and 
80 it is necessary for these elements to be ap 

proximately aligned after oscillating movement 
of the mold structure has taken place. Accord 
ingly, one of the structural supports 88 (Figure 1) 
is provided with an outstanding lug 98 and a 
tension Spring 99 extends on opposite sides of 
this lug as shown in Figure 3 for connection with 
brackets 200 (Figure 1) carried by the frame 
members f24. The springs 99 are sufficiently 
strong to properly center the mold structure when 
the heads to are disconnected from the balls fo4 
but do not interfere with the oscillation of the 
mold structure. 
The apparatus lends itself readily to the mak 

ing of concrete pipes lined with asphalt or the 
like, as illustrated in Figures 14, 15 and 16. Such 
lining of the pipe will be referred to more par 
ticularly later but it consists generally in coating 
a flat sheet of paper 20? of the proper size with 
a layer of asphalt 202 which is coated, before 
drying, with a layer of sand 203 whereupon the 
paper is Wrapped around a cylinder 204 arranged 
above and in axial alignment with the inner mold 
member. The cylinder 204 is of the same diam 
eter as the external diameter of the mold mem 
ber to permit the sliding of the paper, with the 
aSphalt and sand thereon, downwardly over the 
inner mold member, after which the pipe is 
molded in accordance with the operation of the 
apparatus to be described. The finished pipe 
made with the asphalt coating is shown in Fig 
lure 15, the paper having been removed. 
The operation of the apparatus is as follows: 
ASSuming that the ram has been elevated and 

SWUng clear of the molding apparatus and that 
the upper pallet has been removed, and assum 
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ing that the inner mold member or core mold is 
in the operative position shown in Figure 1, the 
mold is ready to be filled. Under such conditions, 
the lever 94 will be moved to the right of its 
position shown in Figure 1 to disengage the 
clutch 78, whereupon the lever 52 will be moved 
to the position shown in Figure 1 to drop the 
heads 07 into engagement with the balls 04. 
Assuming that the gears 29 and 30 are in 

neutral position, the operator will move the lever 
f34 to bring either of these gears into engagement 
With the driving gear 35 (Figure 3). It will be 
obvious that the shaft 22 may be rotated in 
either direction to effect reciprocation of the 
arms ff0 and thus impart rocking movement to 
the mold structure. Initial driving engagement 
of the gears referred to will be cushioned by the 
shock absorbing mechanism shown in Figures 10 
and 11. The entire mold structure thus will be 
oscillated on the axis of the mold and the mix is 
poured into the mold during such oscillatory 
movement. In filling the mold, the lower edge 
of the sleeve 34' may be employed for determin 
ing the depth of the mix, the latter being poured 
to a small predetermined depth above the lower 
edge of the sleeve 34", depending upon the size 
of the mold. When pressed, the surface of the 
mix will move down to about the lower edge of 
the sleeve 34'. 
The oscillating operation is importantinasmuch 

as it serves to compact the mix in the mold to 
eliminate voids, all air bubbles being discharged 
from the mix. In this connection attention is 
invited to the fact that in order to secure dense 
molded concrete articles it has been the practice 
to use a minimum amount of water in the mix 
because of the difficulty of expressing Water from 
the mold in order to permit the concrete to be 
impacted. With the present apparatus a normal 
amount of Water may be employed and accord 
ingly the oscillating movement referred to effec 
tively rids the mix of all occluded air, thus pre 
venting the presence of any voids in the finished 
article. 

After the mold has been properly filled the op 
erator Will place the upper pallet 39 in position, 
Whereupon the cross arm 63 (Figures 2 and 4) 
may be readily SWung on the axis of the mast 64 
to place the ram in axial alignment with the 
mold. The counterbalancing weight 65 is then 
pushed upwardly to permit the platform 50 to 
Seat upon the upper pallet, whereupon the chains 
54 will be connected to their respective arms 
Of the crosshead 52. 
The compressing and densifying operation is 

noW ready to take place and it will be obvious that 
before Such operation is performed it is desirable 
to disconnect the heads O7 from the balls 04. 
The clutch 78 is left disengaged during the im 
pacting Operation as will be apparent. The op 
erator Will admit fluid pressure through the pipe 
56 to the ram cylinder to create a sustained 
downward force on the upper pallet, whereupon 
the vertical vibratory movement may be imparted 
to the mold. The apparatus is preferably stopped 
With the lever 55 (Figure 1) in alignment with 
the lever arm S9, whereupon the operator will 
push downwardly on the handle 6 to slide the 
sleeve 60 over the lever arm 59, thus connecting 
the levers 55 and 58 together as a unitary le 
Ver. The gears are then again shifted to effect 
reciprocation of the actuating member 68. Since 
this reciprocation will be effected by the crank 
53 through the connecting rod 154 and the le. 

Vers referred to, it will be apparent that the di 
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rection of rotation of the shaft 22 is unimportant 
and either gear 29 or 30 may be engaged with 
the driving pinion 35. 
The rollers 69 support the actuating member 

68 for horizontal reciprocating movement over the 
base plate 67 and the movement of the member 
68 is guided by the guiding means shown in Fig 
lure 7, namely, the guides 75. The action of the 
rollers 73, operating over and against the undu 
lated faces of the members 68 and 74 imparts a 
sharp vibratory movement to the entire mold 
structure through the frame members 88, and 
this operation is performed while the pressure 
against the upper pallet 39 is maintained by the 
ram. The maintenance of this pressure together 
with the vertical vibratory motion imparted to 
the mold structure Serves to impact the concrete 
in the mold to provide a unifornly dense article 
the strength of which is much greater than in 
pipes and similar articles molded with conven 
tional forms of apparatus. As previously stated, 
the mix is placed in the mold with the usual 
amount of water therein, or at least substantially 
more than the minimum amount Of Water nec 
essary, in which case the absorption of the Water 
by the concrete will take place to a far greater 
extent than. When the minimum amount of Water 
is employed, thus resulting in increasing the 
strength of the resultant article not only because 
of the impacting operation but also because of 
the high degree of water absorption. It Will be 
apparent that during the subjection of the mix 
to pressure and vibration, the pressure created 
in the mix will tend to express Water therefron. 
The water flows through the canvas or similar 35 
lining 34 of the outer mold, thence through the 
fine mesh Wire 33 and into the meshes Of the 
coarse wire 32, whereupon it is free to flow down 
wardly through the opening 46 (Figure 12) and 
into the space 4. 
The expressing action may be greatly increased 

by the means employed for creating a partial 
vacuum in the space 4. The pipe 45 (Figure i) 
is connected to a source of vacuum to maintain 
a substantially reduced pressure in the manifold 
passage 44 and accordingly in the passages 43 
and space 4f, through the openings 42. This op 
eration greatly facilitates carrying exceSS Water 
from the mold, thus also facilitating the produc 
tion of a concrete article of great density. 

After the impacting operation has been Com 
pleted the article is ready to be removed from 
the mold. The operating parts of the apparatus 
may be temporarily stopped and the operator Will 
pull upwardly on the handle 6 to disengage the 
sleeve 60 from the lever arm 59. The operator 
will then disconnect the chains 54 from the Cross 
head 52, whereupon the operator may pull down 
wardly on the cable 6) to lower the counterweight 
65 and thus elevate the ram structure, as shown 
in Figure 4. The ram then may be freely 
swung away from the mold. The upper pal 
let is then removed and this operation is fa 
cilitated by transmitting a rocking movement 
to the pallet about the axis of the mold while 
pulling upwardly on the pallet, the rocking move 
ment assisting in breaking the vacuum which will 
be created beneath the pallet when a lifting force 
is transmitted thereto. 

It will be apparent that upon the conclusion of 
the ossillation of the mold structure the Springs 
99 will have automatically returned the mold 

structure to its normal position with the clutch 
elements 9 and 80 in alignment. The opera 
tor will now move the leWer 95 to the left to the 
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position shown in Figure 1 and will latch it in 
Such position, it being necessary to fix the lever 
95 against movement to the position referred to 

Since Such movement takes place against the 
compression of the spring 83. This operation 
engages the clutch elements 9 and 80, where 
lugon the Screw Stiructure 83 is ready to be oper 
ated to Withdraw the core mold from the mold 
structure. , 
The Screw structure may now be rendered 

operative by engaging one of the gears 29 and 
33 with the driving pinion f35, the gear em 

ployed depending upon the direction of rotation 
of the shaft 35. ASSunning that the gear 39 is 
t") be exployed, this gear is shifted into engage 
In eat, with the pirion f35 whereupon rotation of 
the shaft, 22 will drive the shaft 6 through the 
gears &5 and 66 (Figures 1 and 3) and the shaft 

will drive the shaft T3 through the gears 
i? and E2 (Figure 4). The shaft 85’ thus will 

he diiven through the clutch 8, and the Worm 
85 will drive the screw structure through the 
WOim gear 8?. The screw structure will be ro 
t2t2d in a Counter-clockwise direction as viewed 
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in Figure. 9, in which case the collar 94 will be 
locked by the Overrunning clutch 94 to the stem 
93 to be positively driven with the body of the 
Screw structure. Accordingly it will be apparent 
that the collar 8 will rotate within the threaded 
sleeve 29 to move the core mold downwardly. 
Atiention is invited to the fact that the core 
13)Cld is provided With a covering material hav 
ing a low coefficient of friction when wet, such 
as rubber, and accordingly the core mold readily 
inay be moved downwardly completely out of the 
incid. It will be noted that the external diam 
eter of the core mold and its supporting structure 
is equal to the internal diameter of the table ele 
ment 5, thus permitting the core mold to be 
loved down Wardly until its upper edge is com 

pletely below the bottom of the mold proper. 
he Outer mold neimber with the molded ar 

ticle therein is then removed to the site of the 
curing process, whereupon the outer mold mem 
her is removed by releasing the latches 36, and 
returned to the machine for the next molding 
Operation. As previously stated, the article will 
be of unifoin high density, and will possess far 
greater strength than is true of pipes and similar 
concrete articles molded with prior types of ap 
paratus. In this connection it is pointed out 
that a Substantial saving in material may be 
effected since the pipe may be made thinner for 
a given use, and for this reason it ordinarily is 
neizessary, to use the filter means only in connec 
tion with the outer core member. For thicker 
articles it. Will be apparent that the filter means 
nay be duplicated over the radially outer face of 
the in:her mold member 22, the Strands of fabric 
forming the filter means preferably being ar 
ranged at a 45° angle so as to permit ready ex 
pansion and contraction of the filter structure. 
When it is desired to make the next article the 

mold elements are again reassembled, it being 
apparent however, that the core mold will have 
been arranged in its lowermost position following 
its withdrawal from the previously formed ar 
tile. Assuming that the gear 29 will have been 
in mesh with the pinion 35 to withdraw the core 
mold downwardly, it will be apparent that when 
the sleeve. 29 reached a position solely engaging 
the sleeve 98 (Figure 7), this sleeve will have 
been free to remain stationary during rotation of 
the screw structure, and the atter Will be oper 
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ative upon engagement of the gear 38) with the 
pinion 35 to move the core mold upwardly. 
This operation reverses the previous direction 

of rotation of the screw structure 83, thus caus 
ing the overrunning clutch 99 to form a positive 
driving connection between the stem 9 and col 
lar 98 to move the Sleeve 29 upwardly. When the 
core mold reaches its operative position the sleeve 
29 will solely engage the collar 94 and since the 
stem 93 will be rotating in a clockwise direction 
as viewed in Figure 9, the collar 96 is free to re 
main stationary. It will be apparent that the 
overrunning clutches associated with the collars 
94 and 98 serve to prevent any damage to the 
apparatus through continued rotation of the 
Screw Structure after the inner mold member has 
fully reached either its operative or inoperative 
positions. 

It will be apparent that the apparatus may be 
employed for making pipes and other similar ce 
mentitious articles of different diameters. The 
outer table element 6 forms a permanent part of 
the apparatus, but the inner table element 5 is 
replaceable for pipes or the like of different dil 
ameters, the table element 5 shown in Figure 1 
being the One employed for making the maxi 
mum size pipe for the apparatus. Where smaller 
pipes are to be employed different table elements 
Will be used having different internal diameters 
according to the external diameter of the core : 
mold to be drawn therethrough. The external 
shape and size of each table member 5, however, 
will be the same in order that there may be proper 
engagement between the conical faces . Each 
table member will be provided with a manifold 
opening 44 and passages 43 and the latter will 
communicate through openings 42 (Figure 12) of 
Whatever Size lower palet element is intended to 
be used for the particular table element 5. The 
platform 5 of the ram obviously is engageable 
with upper pallet elements 39 of different sizes, 
depending upon the size of pipe or the like which 
is being made. 
Where an acid-proof lining is desired for the 

pipe or the like, a piece of suitable paper 20 f is 
cut to a width equal to the height of the core 
mold and of a length equal to the circumference 
of the core mold plus a little allowance to provide 
a lapped joint when the paper is placed around 
the core mold in a manner to be described. The 
paper is placed fiat On a suitable plate and then 
is covered with asphalt or the like to a suitable 
depth, for example, A inch. Sand or the like is 
then sprinkled evenly over the surface of the 
asphalt and effectively bonds therewith. 
A sheet of flexible material is laid over the 

sand, and the plate, on which the paper has been 
placed to receive the coating of a Sphalt and Sand, 
is tilted over to transfer the sheet to the flexible 
sheet laid thereover the latter sheet Serving as a 
support to facilitate the handling of the paper 
sheet. The paper sheet with the asphalt and 
sand thereon is then wrapped around a Suitable 
cylinder 204 (Figure 14) which is of the same 
diameter as the inner core mold. If the paper is 
cut in the manner stated its length will be slight 
ly greater than the circumference of the cylinder 
204 to overlap the ends of the paper, and these 
overlapping ends are secured together by apply 
ing a coat of asphalt between the Overlapping 
ends and then rolling the cylinder 204 Over the 
joint thus provided to seal the Overlapping ends 
of the paper together. 
The cylinder 204 is preferably provided with a 
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within the upper end of the core mold as shown 
in Figure 14, whereby the cylinder 204 will be cen 
tered with respect to the core mold. The outer 
Surface of the core mold and the outer Surface of 
the cylinder 294 will have been previously lubri 
cated and accordingly it will be apparent that the 
paper and asphalt sheet may be readily slipped 
downwardly over the core mold. The paper sheet, 
being of a width equal to the height of the inner. 
core mold will just cover the surface of this mold, 
and after it has been placed in position the cylin 
der 204 may be removed. 
Upon the removal of the cylinder 294 from the 

top of the inner mold member, the mold is ready 
to be used in the manner previously described, the 
mold being filled while being oscillated Cn its axis, 
and then being closed and Subjected to the pres 
Sure of the ran aid the vertical vibratory no 
tion. After the molding operation has been fin 
ished the article will be removed from the mold 
with the paper in position against the inner face 
of the layer of asphalt 22. In the curing Opera 
tion, the paper will be wetted and thus Softened, 
whereupon it may be readily removed leaving the 
asphalt lining shown in Figure 15. 
The use of the Sand COating on the asphalt 

serves three purposes. In the first place, it pre 
vents adhesion of the asphalt to the flexible sheet 
used to facilitate the placing of the sheet around 
the cylinder 264. In the second place, the sand 
facilitates the moving of the paper Sheet down 
wardly over the inner core member, the sand pro 
viding an anti-friction Surface over which the 
operator's hands may be placed to slide the paper 
downwardly. In the third place, the sand, which 
was initially bonded with the asphalt, will be 
come bonded With the pipe as the latter is formed, 
thus causing a close and permanent adhesion of 
the asphalt lining to the pipe. 

It will be apparent that the apparatus is par 
ticularly useful in the practice of the method 
which broadly comprises Subjecting the mix in 
the mold to the sustained pressure as provided by 
the ran, and simultaneously subjecting the mold 
to a vibratory motion transmitted thereto co 
axially thereof, thus providing a resultant prod 
luct of uniform high density and great strength. 
The method also contemplates the expressing of 
the water from the mold during the Subjection of 
the mix to the pressure and vibration, and it also 
contemplates the facilitation of the renoval of 
the water by the use of a partial vacuum, this step 
in the method not only reducing the time neces 
sary for the operation of the mold but also facili 
tating the reduction of the Water content in the 
mix to the desired minimum. The highly desir 
able results of the method are also greatly en 
hanced by the first step of the method employed 
for making the cylindrical articles, namely, the 
Oscillation of the mold on its axis during the filling 
of the mold, attention being invited to the fact 
that this step of the method is practicable and 
advantageous for the reason that the method per 
mits the use of a normal amount of Water in the 
mix whereby the mix is sufficiently thin to per 
mit the oscillating movement to be effective in re 
moving occluded air from the mix whereby the 
resultant uniform high density of the article is 
made possible. 
While I have disclosed the preferred practice of 

the method and the preferred embodiment of the 
apparatus, it is to be understood that the details 
of procedure of the method and the shape, size 
and arrangement of parts of the apparatus may 

depending annular flange of a size adapted to fit 7 be variously modified without departing from the 
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spirit of the invention: or the scope of the sub 
joined claims. 
I claim: 
1. A molding apparatus comprising a mold 

formed of mold members adapted to receive-a- 
cementitious mix therein, said mold having a 
stationary pallet at one end and an axially mov 
able pallet at the other end; a ram arranged. 
adjacent said movable pallet and comprising a 
pair of relatively movable elements, means-for-10 
positively anchoring one of such elements with 
respect to said mold members, the other of said 
elements being arranged to positively transmit-a 
force to said movable pallet-to-effect a -sustained 
axial pressure thereon-upon the introduction of 
fluid pressure into said ram, and means for sub 
jecting said mold to an axial vibratory-motion: 
2. A molding apparatus comprising a mold 

formed of mold members adapted to receive a 
cementitious mix therein, said mold having a 20 
stationary pallet at one-end-and an axially mov 
able pallet at the other end, a ran arranged ad 
jacent said movable pallet and comprising a pair 
of-relatively movable-elements; means for posi 
tively anchoring one of such elements with re 
spect to said mold members, the other of said: 
elements being arranged to positively transmit a 
force to said 'movable pallet to effect a Sustained 
axial pressure thereon upon the introduction of 
fluid pressure into said ram, an actuating mem. 
ber, having an undulated face, rollers arranged 
on said face, means for transmitting at least a 
portion of the weight of said mold to said rollers, 
and means for reciprocating said actuating mem 
bertransversely of the axis of said mold to trans 
mit an axial vibratory motion to said mold. . . 
3. A molding' apparatus comprising a mold 

formed of concentric inner and outer mold mem bers having their axis vertically arranged, said 
mold having a lower stationary pallet and an up 
per vertically movable pallet which is removable 
to permit the filling of the mold, means connected 
to oscillate said mold on its axis during the fill 
ing of the mold to compact the mix therein, and 
cooperating means for applying: a sustained 
downward force to said upper pallet and for si 
multaneously subjecting said mold to a vertical 
vibratory movement to provide a resultant prod 
uct of uniformly high density. 
4. A molding apparatus's comprising a mold 

formed of concentric inner and outer mold mem 
bers having their axis vertically, arranged, Said 
mold having a lower stationary pallet and "an 
upper vertically movable pallet which is remov 
able to permit the filling of the mold, means con 
nected to oscillate said mold on its axis during: 
the filling of the mold to compact the mix there 
in, a ram arranged above said mold and con 
prising a pair of relatively novable elements, 
means for anchoring one of such elements, the 
other element being arranged to transmit a sus 
tained downward force to said upper pallet upon 
the maintenance of fluid under pressure in said 
ram, and means for Subjecting said Inold to a 
vertical vibratory motion. 

5. A molding apparatus comprising... a mold 
formed of concentric inner and outer mold men 
bers having their axis vertically arranged, said 
mold having a lower stationary pallet and an 
upper vertically movable pallet which is remov 
able to permit the filling of the mold, means con 
nected to oscillate said mold on its axis during 
the filling of the mold to compact the mix there 
in, a ram arranged above said: mold and com 
prising a pair of relatively movable elements, 
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9. 
means for anchoring one of such elements, the 
other-element being arranged to transmit a sus 
tained downward force to said upper pallet upon 
the maintenance of fluid under pressure in said: 
am; a horizontal actuating member beneath-said 

provided with an upper undulated face, 
rollers arranged on such face, means for trans 
mitting to said rollers at least a portion of the 
weight of said mold, and means for horizontally 
reciprocating said actuating member to effect a 
vertical vibratory movement of said mold. 

6. A molding apparatus. comprising a mold 
formed of a pair of concentric mold members, 
said mold having... end pallets... through one of 
which said innermold member is slidable, said 
inner mold member? having its molding face. 
formed of a material having a low coefficient of 
friction when wet, an internally threaded sleeve. 
carried by said inner mold member, a rotatable 
Screw structure threaded in said sleeve and ro 
tatable to effect axial movement of said inner, 
mold into and out of molding position, said screw: 
structure having a body. provided with collar 
portions rotatable on the ends thereof and 
threaded to form continuations thereof, each 
collar being connected to the body of said screw 
structure by an overrunning clutch whereby, 
When said sleeve moves toward and becomes sole 
ly engaged with one of said collars the latter 
Will be free to remain stationary during con 
tinued, rotation' of the body of said screw struc 
ture 

7. A molding apparatus comprising a mold 
formed-of concentric inner and outer mold mem 
bers having their axis vertically arranged, said 
mold having upper and lower end pallets the 
former of which is removable to permit the filling. 
of-the mold, means for supporting said mold to 
Oscillating movement on its axis, a pair of out 

40 standing trunnions carried by said mold, a pair. 
of pivoted arms having downwardly opening slots 
engaging said trunnions, means for oppositely 
reciprocating said arms to oscillate said mold 
on its axis' during- the filling thereof to compact 
the mix -in said mold, said arms being normally 
moved upwardly- out of engagement with said 
trunnions, means arranged above said mold for 
transmitting a sustained downward force to said 
upper-pallet, the means-for Supporting-said-mold 
comprising a supporting member Sustaining at 
least a part of the weight-of said mold, and means 
for transmitting a vertical vibratory motion to 
said supporting member. 

8. A molding apparatus comprising a mold 
formed of concentric inner and outer mold mem bers having- their axis vertically arranged, said 
mold having upper and lower end pallets the 
former of which is removable to permit the fil 
ing of the mold, means for supporting said mold 
for oscillating movement on its axis, a pair of 
outstanding trunnions carried by said mold, a 
pair of pivoted arms having downwardly, open 
ing slots engaging said trunnions, means for, 
oppositely reciprocating said arms to oscillate 
said mold on its axis during the filling thereof. 
to compact the mix in said mold, said arms 
being normally moved upwardly out of engage 
ment with said trunnions, means arranged above 
said mold for transmitting a sustained down 
ward force to said upper-pallet, the means for 
supporting said mold comprising a supporting 
member, sustaining at least a part of the weight 
of said mold, a horizontal actuating plate having 
an undulated upper face, rollers arranged on 
said face, means for horizontally reciprocating: 
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said plate, and means for transmitting to said 
Supporting member the vertical movement of 
said rollers occurring incident to reciprocation 
of said plate. 

9. A molding apparatus comprising a mold 
formed of concentric inner and outer mold mem 
bers having their axis vertically arranged, said 
mold having upper and lower end pallets the 
former of Which is removable to permit the fill 
ing of the mold, means for Supporting said mold 
for oscillating movement on its axis, a pair of 
Outstanding trunnions carried by said mold, a 
pair of pivoted arms having downwardly open 
ing slots engaging said trunnions, means for 
oppositely reciprocating Said arms to oscillate 
Said mold on its axis during the filling thereof 
to compact the mix in Said mold, means for 
moving Said arms to and maintaining them in 
an upper position out of engagement with said 
trunnions, means arranged above said mold for 
transmitting a sustained downward force to said 
upper pallet, the means for Supporting said mold 
comprising a Supporting member Sustaining at 
least a part of the Weight of said mold, and 
means for transmitting a vertical vibratory 
motion to Said Supporting member. 

10. A molding apparatus comprising a mold 
having concentric inner and outer mold mem 
bers having their axis arranged vertically, said 
mold having upper and lower pallets the former 
of which is removable to permit filling of the 
mold, Said inner mold member being axially 
slidable through said lower pallet into and out 
of molding position, means for oscillating said 
mold on its axis during the filling thereof to 
compact the mix in said mold, means for effect 
ing Wertical movement of Said inner mold mem 
ber into and out of molding position, and driv 
ing means for said last named means including 
a clutch disengageable during oscillating move 
ment of Said mold. 

ll. A molding apparatus comprising a mold 
having Concentric inner and outer mold mem 
bers having their axis arranged vertically, said 
mold having upper and lower pallets the former 
of which is removable to permit filling of the 
mold, said inner mold member being axially 
slidable through said lower pallet into and out 
of molding position, means for oscillating said 
mold on its axis during the filling thereof to 
compact the mix in said mold, an internally 
threaded sleeve carried by said inner mold mem 
ber, a vertical screw threaded in said sleeve, a 
rotatable shaft fixed against bodily movement 
with respect to said mold and Oscillatable there 
With, means driven by Said shaft for rotating 
said screw to effect vertical movement of said 
inner mold member, a stationary rotatable drive 
shaft, and a clutch operable for connecting said 
shafts, said clutch being disengageable during 
oscillation of Said mold. 

12. A molding apparatus comprising a mold 
having concentric inner and outer mold members 
having their axis arranged vertically, said mold 
having upper and lower pallets the former of 
which is removable to permit filling of the mold, 
Said inner mold member being axially slidable 
through said lower pallet into and Out of mold 
ing position, means for oscillating said mold on 
its axis during the filling thereof to compact 
the mix in said mold, an internally threaded 
sleeve carried by said inner mold member, a 
vertical screw threaded in said sleeve, and ro 
tatable to effect vertical movement of said inner 
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mold member into and out of molding position, 
said screw having a threaded body and upper 
and lower collars rotatable thereon and threaded 
to form continuations thereof, each collar be 
ing Connected to the body of said threaded 
Structure by an overrunning clutch Whereby, 
when said sleeve moves toward and solely en 
gageS One of Said collars the latter Will be free 
to remain Stationary during continued rotation 
of said threaded structure, a Worm wheel carried 
by the body of said screw, a rotatable shaft fixed 
against bodily movement with respect to said 
mold, a Worm carried by said shaft and engag 
ing Said wheel, a stationary rotatable drive shaft, 
and a clutch operable for connecting said shafts, 
Said clutch being disengageable during oscilla 
tion of Said mold. 

13. A molding apparatus comprising a mold 
having concentric inner and outer mold mem 
bers having their axis arranged vertically, said 
mold having upper and lower pallets the former 
of Which is removable to permit filling of the 
mold, said inner mold member being axially 
slidable through said lower pallet into and out 
of molding position, means for oscillating said 
mold on its axis during the filling thereof to 
compact the mix in Said mold, an internally 
threaded sleeve carried by said inner mold mem 
ber, a vertical Screw threaded in said sleeve and 
rotatable to effect vertical movement of said 
inner mold member into and out of molding 
position, Said Screw having a threaded body and 
upper and lower collars rotatable thereon and 
threaded to form continuations thereof, each 
collar being connected to the body of said 
threaded structure by an overrunning clutch 
Whereby, when said sleeve moves toward and 
Solely engages one of said collars the latter Will 
be free to remain stationary during continued 
rotation of Said threaded structure, a Worm 
Wheel carried by the body of said screw, a ro 
tatable shaft fixed against bodily movement with 
respect to Said mold, a worm carried by said 
Shaft and engaging said wheel, a stationary 
rotatable drive shaft, a clutch operable for con 
necting Said Shafts, said clutch being disen 
gageable during Oscillation of said mold, said 
mold being turnable on its axis to a position 
aligning said shafts, and means biasing said 
mold for turning movement to such position. 

14. A molding apparatus comprising a mold 
formed of concentric inner and outer mold mem 
bers, a pallet at each end of said mold members 
forming closures for the Space therebetween, one 
pallet being stationary and the other being ax 
ially movable with respect to said mold mem 
bers and removable to permit the filling of the 
mold, means operable for oscillating said mold 
On its axis during the filling of the mold to com 
pact the mix therein, means for applying a sus 
tained endwise force to said movable pallet to 
tend to compress the mix in the mold, and means 
for simultaneously subjecting the mold to a ver 
tical vibratory movement, to provide a resultant 
product of uniformly high density. 

15. A molding apparatus comprising a mold 
formed of concentric inner and outer mold mem 
bers, a pallet at each end of said mold members 
forming closures for the space therebetween, one 
pallet being stationary and the other being ax 
ially movable with respect to said mold members 
and removable to permit the filling of the mold, 
means Operable for OScillating said mold on its 
axis during the filling of the mold to compact 
the mix therein, a fluid pressure operated de 
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vice having a pressure movable member arranged 
to transmit to said movable pallet a force ex 
erted axially of the mold to tend to compress 
the mix therein, and means for simultaneously 
Subjecting the mold to a vertical vibratory move 
ment, to provide a resultant product of uniformly 
high density. 

16. A molding apparatus comprising a mold 
having concentric inner and outer mold men 
bers, a pallet at each end of the mold forming 
a closure therefor, one pallet being stationary 
and the other being removable to permit the 
filling of the mold, said inner mold member being 
axially slidable through one of said pallets into 
and Out of molding position, means for Oscil 
lating Said mold. On its axis during the filling 
thereof, and means operable wholly independ 
ently of Said first named means for effecting 
axial movement of said inner mold member into 
and out of molding position. 

17. A molding apparatus comprising a mold 
having concentric inner and outer mold mem 
bers, a pallet at each end of the mold forming 
a closure therefor, one pallet being stationary 
and the other being removable to permit the 
filing of the mold, said inner mold member being 
axially slidable through One of said pallets into 
and Out of molding position, means for oscillat 
ing Said mold on its axis during the filling there 
of, means operable wholly independently of said 
first named means for effecting axial movement 
of said inner mold member into and out of mold 
ing position, and driving means for said last 
named means including a device for rendering 
Said driving means inoperative during oscillating 
movement of the mold. 

18. A molding apparatus comprising a mold 
formed of concentric inner and outer mold mem 
bers having their axis vertically arranged, said 
mold members having a lower stationary pallet 
and an upper vertically movable pallet which is 
removable to permit the filling of the mold, 
means connected to oscillate said mold on its 
axis during the filling of the mold to compact 
the mix therein, means for applying a sustained 
downward pressure to said movable pallet, a 
horizontal actuating member beneath said mold 
provided with an upper undulated face, rollers 
arranged on Such face, means for transmitting 
to said rollers at least a portion of the weight 
of said mold, and means for horizontally recip 
rocating said actuating member to effect a ver 
tical vibratory movement of said mold. 
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19. A molding apparatus comprising a mold 
formed of concentric inner and Outer mold mem 
bers having their axis vertically arranged, said 
mold having a lower stationary pallet and an 
upper vertically movable pallet which is remov 
able to permit the filling of the mold, means Con 
nected to oscillate said mold On its axis during 
the filling of the mold to compact the mix there 
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in, and additional means for applying a sustained 
downward force to said upper pallet to provide 
a resultant product of uniformly high density. 

20. A molding apparatus comprising a mold 
having concentric inner and Outer mold mem 
bers having their axis arranged vertically, said 
mold members having upper and lower pallets 
the former of which is movable to permit filling 
of the mold, said inner mold member being 
axially slidable through said lower pallet into 
and out of molding position, means for effecting 
Vertial movement of Said inner, mold member 
into and Out of molding positions, and means 
for OScillating said mold on its axis during the 
filling thereof to compact the mix in said mold. 

21. A molding apparatus comprising a mold 
formed of concentric inner and outer mold mem 
bers having their axis vertically arranged, said 
mold members having a lower stationary pallet 
and an upper vertically movable pallet which 
is removable to permit the filling of the mold, 
means Connected to Oscillate said mold on its 
axis during the filling of the mold to compact 
the mix therein, and means for subjecting said 
mold to a vertical vibratory movement to pro 
vide a resultant product of uniformly high 
density. 

22. A molding apparatus comprising a mold 
formed of Concentric inner and Outer mold mem 
berS having their axis vertically arranged, said 
mold having upper and lower end pallets the 
former of which is removable to permit the filling 
of the mold, means for supporting said mold for 
OScillating movement on its axis, a pair of out 
standing trunnions carried by said mold, a pair 
of pivoted arms having downwardly opening 
Slots engaging said trunnions, means for oppo 
Sitely reciprocating said arms to oscillate said 
mold on its axis during the filling thereof to com 
pact the mix in said mold, said arms being nor 
mally movable upwardly out of engagement with 
said trunnions, and means for transmitting a ver 
tical vibratory motion to said supporting means. 

23. A molding apparatus comprising a mold 
formed of concentric inner and outer mold mem 
bers having their axis vertically arranged, said 
mold members having a lower stationary pallet 
and an upper Vertically movable pallet which is 
removable to permit the filling of the mold, 
means connected to Oscillate Said mold On its axis 
during the filling of the mold to compact the 
mix therein, a horizontal actuating member be 
neath said mold provided with an upper undu 
lated face, rollers arranged on such face, means 
for transmitting to Said rollers at least a portion 
of the weight of said mold, and means for hori 
ZOntally reciprocating said actuating member to 
effect a Wertical vibratory movement of said mold 
members. 
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