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IVULTIPLE POWER-ERAINIVER, 

Application filed September 13, 1909. 

Io all thon, it may concern. 
Be it known that I, HAROLD M. PLAISTED, 

a citizen of the inited States, residing at 
Granite City, in the county of Madison and 
State of illinois, have invented certain new 
and useful in provements in Multiple 
iPower-Rahine's, of which the following is 
a specification. 

yly invention conceins improvements in 
pC Wei' i'illnei's adapted for employment in 
compacting the sand in the molds, its lead 
ing in being the elimination of a number of 
objectionable features in the devices now on 
the nearket and pi'esented for public ap 
l'aval. 
in inly new form of device, the individual 

l'annie's or stayilping feet are divided into 
groups operated successively, whereby to Se 
cure a bette compacting and ramming ef 
fect than as if the plungers were all forced 
down together. 1 inny appliance, the sand 
has a chance to work somewhat sidewise, 
which results in a more uniform density in 
the flask and also lessens the reaction on the 
lilachine. c seculi'e the best effect the ram 
line's are made shall and are spaced closely 
together in order that they may work well 
into the curves of the pattern. instead of 
using collapi'essed air on both sides of the 
pistols or plunge's associated with and op 
erating the i' annel's, which arrangement 
recessitates an air-tight connection at the 
lower ends of the tubes Ol' chambers in Wihich 
the plungei's reciprocate, the pistons and 
rainner's in devices enabodying my inven 
tion are act lated by subjecting one side only 
of the pistons to the action of compressed 
air and siction, the other sides of such pis 
tons being acted on by atmospheric pressure. 
By such leans the pistons and ramming 
feet l'e forced down under suitable pressure 
and are raised by the action of the suction, 
that is, by lowering the pressure on the tops 
of the pistens whereby to make the same 
less than that of the atmosphere. These, 
with other features of novelty and improve 
ment, can be fully understood from the fol 
lowing detailed description of a preferred 
embodiment of the invention which is illus 
trated in the accompanying drawings form 
ing a part of this specification, and through 
out the various views of which like refer 
ence chai'act el's refer to the same parts. 

in these drawings.--Figure 1 is a partial 
elevation and partial section of my improved 
power rammer, illustrating the action of the 
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same on the Sand in a mold flask: Fig. 2 is 
a plan view of the construction shown in 
Fig. 1: Fig. 3 is a fragmentary elevation of 
that end of the device equipped with the 
handle for operating the valve; Fig. 4 is a 
vertical section on line 4-4 of Fig. 1; Fig. 
5 is an enlarged view of one of the rammers 
ol' stamping members, and illustrates the 
chamber or casing partially broken away 
to more clearly show the internal construc 
tion; Fig. 6 is a horizontal section through 
the device on an enlarged scale, illustrating 
the zigzag or wave-like partition or Wall 
between the two chambers supplied with the 
pair of groups or sets of plunger tubes; and 
iFig. 7 is a section of the valve and its cas 
ing, showing the valve in a position con 
necting both sets of tubes to the atmosphere. 
Refering now to the drawings for an 

understanding of the construction illus 
trated therein, it will be noted that the mold 
flask has the pair of longitudinai Walls 10, 
10 cross connected at intervals by the trans 
verse bars 11, 11, the power l'ainner being 
mounted on a pair of chaniel tracks 12, ly, 
and adapted for movement thereon so that 
the ramming feet or stamping shoes may be 
brought over all parts of the mold and its 
sand contents. The rammer, thus movable 
on the top flanges of the parallel tracks 12, 
12, consists of a casting 13 Supplied With 
four flanged wheels or roller's 14, the treads 
of which are adapted to roll on the top Sur 
faces of the upper flanges of the channel 
tracks. To facilitate the mounting of these 
rollers upon this casting, the latter may be 
provided with a plurality of outwardly ex 
tended arms 15, on which the rollers may be 
suitably mounted and supported. in order 
that the 'aminer may be held fixedly in posi 
tion on these tracks during the ramming op 
eration, the casting 13 has flanges 16 at its 
opposite ends underlying the top flanges of 
the tracks and provided with set screw's 17 
adapted to bear against such flanges and 
hold the rammer immovably in position for 
operation on the sand 18 in the mold, in 
which any suitable pattern 19 may be em 
bedded. The casting or member 13 is hol 
low and is divided into two chambers or 
compartments 20 and 21 by a thin zigzag or 
Serpentine partition or wall 22, each coin 
partment near the side of the casting having 
an upwardly extended passage 23 and 24, 
respectively, communicating there with. The 
bottom of this main casting or member 13 
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has a considerable number of cylindrical re 
cesses 25 extended upwardly thereinto be 
yond the chambers 20 and 21, such cylin 
drical holes receiving the upper ends of a 
plurality of vertical tubes 26, all of which 
pass through one or the other compartment 
20 or 21, boing apeitured in its side at 27 to 
effect communication between the particular 
chamber or compartment thirough which it 
passes and the interior of the tube. The lower 
end of each of these tubes or casings has a 
bushing 28 fitted therein and axially apertured 
for the reception and reciprocation therein of 
a rod or shaft 29 having at its lower end a 
rammei' or stanaping foot 30, the upper end of 
each rod Ol' shaft 29 being equipped with a 
pair of pistons or plungers 31 and 32 having 
an air-tight fit with the cylindrical inner sur 
face of the tube or casing. Neal' its lower 
end, each of these tubes has one or more 
apertures 33 (Fig. 1) to obtain communica 
tion with the external atmosphere, so that 
the under surface of the piston 32 is at all 
times subjected to atmospheric pressure. 
The particular arrangement and disposition 
of these thes and rammers with respect to 
the two coin partments 20 and 21 is clearly 
indicated in Fig. 6, substantially half of the 
same being associated with each of such con 
partments. r 

On top of the casting 13, I bolt a valve 
casing 34 having a conical valve seat 35 in 
which is mounted and adapted to turn a 
conical valve 36 having extended trans 
versely therethrough two curved passages 37 
and 38 (Fig. 4), the valve being maintained 
in suitable association with its seat by a 
coiled expansion spring 39 acting on the 
head of the valve and mounted between the 
atter and a gland 40 screwed in the side of 
the casing. The valve stem, 41 protrudes 
through this gland outside of the casing and 
has keyed thereon a mutilated gear 42, with 
the teeth of which mesh those of a toothed 
segment 43 fixed on a rotatable shaft 44 rev 
oluble in suitable bearings and equipped 
with a downwardly-extended actuating han 
de 45. It should therefore be apparent that 
by swinging the handle 45 the valve 36 may 
be oscillated to change the connections or 
arrangements of passages in the valve cas 
ing. The hollow interior of the valve casing 
34 is connected above the valve to a pipe 46 
connected to any suitable means for creating 
suction or producing a pressure less than 
that of the external atmosphere. The cav 
ity within this valve casing 34 has a lateral 
branch 47 connected to a supply pipe 48 
which is in communication with a device. 
not shown, for compressing air or supply 
ing stealm or the like under pressure, this 
pipe 48 being equipped, as is indicated in 
Figs. 1 and 2, with a shut-off valve 49. At 
one side of the valve 36, the cavity or recess 
in the valve casing 34 has a passage 50 
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extended downwardly and coin ununicating 
With the upper end of the passage 23, the 
Opposite side of the crising having a similar 
passage 51 in coimmunication with the pas 
sage 24. As is indicated perhaps most 
clearly in Figs. 4 and 7, the casing 3-, near 
the top part of the valve 36, has two small 
ports 52 and 53 on opposite sides of the cas 
ing and leading to the outtei' aii'. It should 
also be noticed, as is shown in these same 
figures, that the valve seat is cut away on 
opposite sides at the points 54 and 5.5 to 
pei'mit the air to pass through passages 37, 
52 and 38, 5.3, respectively, for a purpose 
hereinafter indicated. 
The operation of this improved rammer is 

pi'actically as follows: Assuming that the 
ilask or hold casing 10 his been supplied 
with the sand 18 and a patten 19 has been 
embedded therein, the set Screws 1 of the 
ramming device are loosened and the whole 
appliance is rolled along on the channel 
tracks 12 until all of the ramming feet or 
stamping members are above one of the 
spaces between a pair of the cross bal's 11 
connecting the opposite sides of the flask, as 
is indicated, for example, in Fig. 4, the 
number of such lanming elements being 
so chosen and the members so arranged that 
they can readily effect the entire itainming 
operation between a pair of such cross bar's 
without moving the device on the tracks. 
When the 'ammer has been properly brought 
to position, the retaining Screws 1 are turned 
so as to hold the appliance innovably in place 
during the i'anning operation. It is to be 
under'stood, of course, that to facilitate and 
effect this travel of the ramme', the pipes 46 
and 48 are either made flexible or supplied 
with flexible connections, as would obviously 
be necessary for this purpose. Assuming that 
the valve 49 is open, the handle 45 is swung 
to the full-line position shown in Fig. 4. ef 
fecting the turning of the valve 36 so as to 
bring about the connection of the passages 
as indicated in this figure. The compressed 
air, or other fluid under pressure, passes 
from the pipe 48 through the valve 49 and 
passage 47, through the curved port or pas 
sage 38 of the valve, and thence through the 
registering passages 51 and 24 to the chann 
ber or compartment, 20, such fluid entering 
the plurality of tubes 26 through the aper 
tures 27 and acting upon the top stifaces of 
and forcibly pressing down the pistons 31, 
which, as will be readily understood, are 
directly connected with the shafts or rods 
29 and the stainping feet, or ranmei's 30. 
The result of this action of the compressed 
luid is a forcible downward pressure of 
these rammers, that is, one half of the total 
number of rain inners. On the Sand in the 
mold, the pressure of the fluid on the to) 
sides of the pistons 31 being somewhat 
greater than the atmospheric pressi'e act 
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ing on the bottom surfaces of the pistons 32. 
\t the same time that these l'annumers are 
descending, the l'anime's of the other group 
are being lified or 'aised, because the Suc 
tion appliance, acting through the pipe 46, 
valve port 3. passages 50 and 23, compart 
ment 21 and the interior of the tube 26, op 
erates to reduce the pressure on the top sur 
faces of the pistons 31 below that of the at 
mosphere acting on the bottom surfaces of 
the pistons 32. Consequently, all of the 
l'annel's associated with the chamber 20 are 
raised by the atmospheric pressure, as will 
be readily under'stood. The operator then 
Swings the handle 45 to the dotted-line po 
sition shown in Fig. 4, and during such 
movement of the handle, the valve assumes 
the position indicated in Fig. 7, which, as 
should be obvious, establishes communica 
tion temporarily, Ol' momentarily, between 
both of the chamber's 20 and 21 and the 
outer air. permitting the escape of the com 
pressed fluid from the chamber 21 and the 
entrance of the outer air into the chamber 
20, while the connection with the suction 
and with the supply of compressed fluid is 
cut off by the body of the valve, as is clearly 
indicated. When the handle has reached the 
dotted-line position, however, the port 37 
has moved sufficiently to establish connec 
tion or communication between the passages 
47 and 50, causing the entrance of the com 
pressed fluid into the chamber 21 and the 
connection of the chamber 20 with the suc 
tion appliance, causing a reversal of the op 
erations above described, that is, compelling 
a forcible descent of the pistons previously 
raised and the elevation of the pistons and 
ranulael's pi'eviously pressed down. This op 
eration and movement of the valve through 
its actuating handle can be continued until 
the sand in the mold flask has been Sufi 
ciently compacted and condensed, and when 
it is desired to elevate the entire number of 
l'anmei's, it is merely necessary to close the 
valve 49, thereby shutting off the supply of 
compressed air or steam, and moving or 
rocking the valve 36 so as to apply the suc 
tion appliance to first one set of tubes and 
then the other, the atmospheric pressure 
hereupon causing the elevation o' raising of 

all of the plungers and maintaining them in 
that position. After this has been accom 
plished, the rammel can be moved along on 
the tracks, as will be apparent, so as to bring 
the stamping feet over a new section of the 
mold. 

Consideration should be paid to a num 
ber of features of this device, annong which 
may be mentioned the fact that no air-tight 
connection is maintained between the bush 
ings 2S and the rods or shafts 29, so that 
any cutting of the bushing or rod due to the 
elevation of sand on the latter in no way 
interferes with the satisfactory and success 

ful operation of the appliance, the bushing 
2S ne'ely acting as a guide for the stamp 
ing feet during their i'eciprocations. It is 
further to be noted that by dividing the 
i'anmers into gi'oups and having them act 
successively, the sand is permitted to move 
somewhat sidewise and then be struck by the 
other group of rammers, which results in a 
more efficient and satisfactory compacting 
or condensing of the Sand in the mold flask. 
Attention is also directed to the fact that 
the air or fluid pressure on one side only of 
the pistons is varied or controiled to effect 
the sliding or reciprocating action of the 
rammers, and that by varying the pressure 
of the compressed fluid admitted to the pas 
Sage 47, the stamping effect or force of the 
rammers may be modified without changing 
the action of the suction which effects their 
raising or elevation. 

Especial attention is directed to the fact 
that by establishing connlaunication with 
the outer air at each oscillation of the valve, 
that is, permitting the compressed fluid to 
escape from the tubes and permitting the 
oliter air to lush in and fill the partial vac 
uums in the tubes, a considerable saving is 
effected in the Work necessary for the fluid 
compression appliance and the suction ap 
paratus. Owing to this peculiar construc 
tion, in which the tubes 26 are inserted in 
the casting 13 so that their upper ends ex 
tend beyond the chambe's 20 and 21, cush 
ions are established in these ends of the 
tubes so as to diminish and cushion the 
shocks due to the upward innovements of the 
pistons and attached rammers. 

It is one feature of this invention that the 
rammer's ought to be small in size and con 
siderable in number to obtain the best re 
sults, and in order to permit the rammer's to 
work well into the curves of the various 
patterns which may be employed. By open 
ing and closing the valve 36 more or less, 
the amount of pressure on the descending 
pistons may be readily controlled to obtain 
the best results in each particular case, 
although ordinarily the control of pressure 
may be readily effected by the valve 49 if 
necessary. 
The structural features of this particular 

embodiment of this invention have been en 
tered into in the illustration and descrip 
tion with some degree of particularity, but 
it is to be undel'stood, and will be appreci 
ated by those skilled in this art, that many 
minor mechanical changes may be made in 
this construction without departure from 
the substance of the invention and without 
sacrificing any of its substantial benefits or 
advantages. For instance, instead of a rock 
ing valve of the type indicated, a slide valve 
somewhat similar to that of a steam engine 
may be employed if found to be desirable 
or feasible. 
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claim: 
1. In a raianner of the character de 

scribed, the combination of a plurality of 
l'amiming members, and pneumatic heals 
adapted to act successively upon the vario is 
members and on One end only of the niem 
bel's and in conjunction with the atmospheric 
pressure to alternately extend and retract 
said members, substantially as described. 

2. in a l'ammer of the character described, 
the combination of a plurality of groups of 
ramning member's, and pneumatic means to 
successively extend and retract each group, 
substantially as described. 

3. In a multiple power l'anmer of the 
character described, the combination of a 
plurality of chambers, a plurality of groups 
of rammers, a plurality of pistons connected 
to and actuating said rammers and slidable 
in Said chambers, and pneumatic means act 
ing on one side only of Said pistons to ex 
tend and retract the groups of rammers suc 
cessively, substantially as described. 

4. In a multiple power rammer of the 
character described, the combination of a 
plurality of chambers, a plurality of ram 
mers, a plurality of pistons connected to and 
actuating said l'annel's and slidable in said 
chambers, and means to force said pistons 
and rammers in One direction by applying a 
pressure greater than atmospheric to one side 
of said pistons and to move said pistons and 
rammers in the opposite direction by mak 
ing the pressure on the same side of said 
pistons less than atmospheric, the opposite 
side of Said pistons being subjected to the 
pressure of the atmosphere, substantially as 
described. 

5. in a multiple power l'amme of the 
character described, the combination of a 
pair of sets of chambel's, a pair of groups of 
rammers, a pair of groups of pistons con 
nected to and actuating said rammers and 
slidable in Said chambers, and means to 
force one group of Said pistons and ram 
mers in one direction by applying a pres 
sure greater than atmospheric to one side of 
said pistons and to move the other gi'oups of 
pistons and rammers in the opposite direc 
tion by making the pressure on the corre 
sponding sides of their pistons less than at 
mospheric, the opposite sides of all of said 
pistons being subjected to the pressure of the 
atmosphere, substantially as described. 

6. In a device of the character described, 
the combination of a pair of groups of pis 
ton chambers, a pair of sets of pistons slid 
able in said chamber's and in communication 
with the atmosphere on one side, I'ammers 
operated by said pistons, a connection with 
a source of fluid under pressure greater than 
atmospheric, a connection with a suction ap 
pliance, and means between said connections 
and chambers adapted in one position to ad 
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side of the pistons therein a Supply of Said 
fluid to force said 'ammers against the sand 
in the mold flask, said means at the same 
time connecting the chambers of the other 
group and the corresponding sets of their 
pistons to said suction appliance to cause 
said Second group of pistons and 'ammers to 
move away from the flask, said means being 
capable of reversing the connections speci 
fied, whereby said groups of rammer's may 
be alternately driven into and driven from 
the flask, substantially as described. 

7. In a device of the character described, 
the combination of a pair of groups of pis 
ton chambers, a pair of sets of pistons slid 
able in said chambers and in communication 
With the atmosphere on One side, rammers 
operated by said pistons, a connection with 
a source of fluid under pressure greater than 
atmospheric, a connection with a suction ap 
pliance, and a single valve between said con 
lections and chambers and adapted in one 
position to admit to the chambers of one 
group and on one side of the pistons therein 
a supply of Said fluid to force said rammers 
against the sand in the mold flask, said valve 
at the Saime time connecting the chambers 
of the other group and the corresponding 
sides of the pistons to said suction appliance 
to caise said second group of pistons and 
1'anmei's to move away from the flask, said 
valve being capable of reversing the connec 
tions specified, whereby said groups of ram 
mers may be alternately driven into and 
away from the flask, substantially as de 
scribed. 

S. in a device of the character described, 
the combination of a pair of groups of pis 
toil chambers, a pair of sets of pistons slid 
able in said chambers and in communication 
With the atmosphere on one side, rammers 
operated by said pistons, a connection with a 
Source of fluid under pressure greater than 
atmosphelic, a connection with a suction 
appliance, and means between said connec 
tions and chambers adapted in one position 
to admit to the chambers of one group and 
on one side of the pistons therein a supply 
of said fluid to force said rammers against 
the Sald in the mold flask, said means at the 
same time connecting the chalmbers of the 
other group and the corresponding sides of 
their pistons to said suction appliance to 
callse said second group of pistons and 1am 
mers to move away from the fiask, said 
means being capable of reversing the con 
nections specified, whereby said groups of 
rammer's may be alternately driven into and 
away from the flask, said means being con 
structed to connect the chambel's of the two 
groups with the external atmosphere during 
change from one of said connections to the 
other's, whereby to permit the compressed 
fiuid of one set of chambers to escape to the 

mit to the chambers of One group and on One external atmosphere and to permit the outer 
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air to enter the chambel's exist Sub 
jected to suction, substantially as described. 

9. in a power l'aminer of the character de 
scribed, the combination of a plurality of 
compartments provided with fluid cushions 
at their upper ends, pistons reciprocable in 
said compartments, rammer's operated by 
said pistons, and lineans to vary the fluid 
pressure in said compartments on One side 

only of said pistons above and below atmos 
pheric pressure to cause their reciproca 
tion, the other sides of said pistons being 
Subjected to atmospheric pressure, Substan 
tially as described. 

HAROLD M. PLAISTED. 
Witnesses: 

WENDELL C. FLETCHER, 
E. A. WALCHER. 


