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Specification of Letters Patent.

Patented Dec. 20, 1910.
Serial No. 517,442,

To all wwhom 1t may concern:

Je it known that I, Harowp M. PLAISTED,
2 citizen of the United States, residing at
Yranite City, in the county of Madison and
State of THinets, have Invented certain new
and  useful Improvements 1in Multiple
Power-Rammers, of which the following 1s
a specification.

My invention concerns improvements 1n
pewer rammers adapted for employment 1n
compacting the sand in the molds, its lead-
ing aim being the elimination of a number of
chiectionable features in the devices now on
ihe market and presented for public ap-
Ioval. _

In v new form of device, the individual
raminers or stamping feet are divided into
orcuns operated successively, wherevy to se-

cure a better compacting and ramming er-
1 ~
§

1
fect than as if the plungers were all forced
down together. In my appliance, the sand
has a chance to work somewhat sidewise,
which resuleg in o more unitorm density 1n
the flagk and also lessens the reaction on the
machine. o secure the best effect the ram-
mers are made small and ave spaced closely
ogether in order that they may work well
infe the curves of the pattern. Instead of
nsing compressed air on both sides of the
pistons or plungers associated with and op-

erating the rammers. which arrangement
necessitates an ailr-tight connection at the
lovror ends of the tubes or chambers in which
the plungers reciprocate, the pistons and
panmers n devices embodying my mven-
tion ave actusted by subjecting one side only
of the pistons to the action of compressed
air and sucticn. the other sides of such pis-
tons being acted on by atmospheric pressure.
Dv such means the pistons and ramming
feet nre forced down under suitable pressure
aned are raised by the action of the suction,
that is. by lowering the pressure on the tops
ot the pistens whereby to make the same
Jess than that of the atmosphere. 'These,
with other features of novelty and 1mmprove-
ment. can be fully understood from the fol-
lowing detailed deseription of a preferred
embodiment of the invention which 1s 1llus-
frated in the accompanyving drawings form-
ing a part of this specification, and through-
ont the various views of which lhike refer-
ence characters vefer to the same parts.

these drawines—HFigure 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 1s
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 1s a
vertical section on line 4
5 1s an enlarged view of one of the rammers
cr 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; ancl
i1, 7

7 is a section of the valve and 1ts cas-
ing, showing the valve in a position con-
necting both sets of tubes to the atmosphere.

Referring now to the drawings for an
anderstanding of the construction illus-
trated therein, it will be noted that the mold
flask has the pair of longitudinal walls 10,
10 cross connected at intervals by the trans-
verse bars 11, 11, the power rammer being
mounted on a pair of chanuel tracks 12, 12,
and adapted for movement thereon so that
the ramming feet or stamping shoes may be
brought over all parts of the mold and 1ts
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 rollers 14, the treads
of which are adapted to roll on the top sur-
taces of the upper flanges of the chanmel
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 rammer may be held fixedly in posi-
tion on these tracks during the ramming op-
eration, the casting 13 has flanges 16 at 1ts
opposite ends underlying the top flanges ot
the tracks and provided with set screws 17
adapted to bear against such flanges and
hold the rammer immovably in position for
operation on the sand 18 in the mold, 1n
which any suitable pattern 19 may be em-
bedded. The casting or member 13 1s hol-
low and is divided into two chambers ot
compartments 20 and 21 by a thin zigzag or
serpentine partition or wall 22, each com-
partment near the side of the casting having
an upwardly extended passage 23 and 24,
respectively, communicating therewith. The
hottom of this main casting or member 13

4 of Fig. 1; g,
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has a considerable number of cylindrical re-
cesses 2o extended upwardly thereinto be-
yvond the chambers 20 and 21,
arical holes receiving the uppel ends of a
1}]111{111W of vertical tubes 26 5, all of which

pass through one or the other compartment

20 or 21, bemg apertured m its side at 27 to

effect communication between the particular
chamber or compartment the mw_}w which 1t
passes and tnemteuu of the tube. The lower
end of each of these tubes or casings has a
bushmg 28 fitted therein and axially apertured
Tor the reception and 1(_,(31131‘0 ation therein of
a rod or shaft 29 having at its lower end a
rammer o1 stampmg foot 30, the upper end of
cach rod or shaft 29 being @qulppui with a
pairr of pistons or plunﬂeh 31 and 32 having
an air-tight fit with the cylindrical inner sur-
face of the tube or casing. Near its lower
end, each of these tubes has one or more
apelunm 35 {(Fig. 1) to obtain comninica-
tion with the external at nosphere, so that
the under surface of the piston 32 is at ull
times subjected to at m(mphenc pressire.
The particular arrangement and (115130‘%1“011
of these tubes and rammers with respect to
the two u:‘mpﬂmm nts 20 and 21 15 clearly
ndic mzu in [fg. 6, substantially half of the
same being associated with each of such com-

parim@nt%
On m oi the casting 13, T bolt 2 yalve
casing i having a (30111(‘”11 valve seat 35 in

which is mounted and s adapted to turn a
conical valve 36 having extended tlansa-
veweh’ therethrough two cur ved passages 37
and 38 (If1g. 4), the valve ! being maintained
in suitable asqomatlou with its seat by a
cotled expansion spring 39 acting on the
head of the valve and 1110111&@( between the
latter and a gland 40 screwed in the side of
the casing. The valve stem 41 protrudes
threugh this oland outside of the casing and
has keyed thereon a mutilated oear 42, “with
the testh of which mesh those of a toothed
segment 43 hxed on a rotatable shaft 44 rev-
oluble in suitable bearings and equipped
with a downwar (ilv-ex‘wnﬂod actuating han-
dle 45. Tt should therefore be apPAr ent that
by swinging the handle 45 the valve 36 mav
he oscillated to change the connections or
arrangements of passages in the valve cas-
ing. The hollow in terior of the valve c casing
B4 is connected above the valve to a piie 16
connected to any suitable means for creating
suetion 01‘ producing a pressure less than
that of the external atmosphere. The cav-
1ty Wlﬂlln this valve casing 34 has a lateral
branch 47 connected to a mmplv pipe 48
which 1s 1n wmmmnmtum with a device,

not shown, for compressing air or supply-
ing steam or the like mde pressure, this
pipe 48 being equipped, as 1s indicated in
Figs. T and 2, with a shut-off valve 49. At
one side of the valve 36, the cavity or recess
in the valve casmg 34 has a passage 50 .

such cylin- |
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- number of such
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extended downwardly and communicating
with the upper end of the passage 23, the
opposite side of the casing having a similar
passage 51 1n Cb‘l]l]’lliﬂlt‘lh(hl with the pas-
sage 24.  As 1s 1ndicated pe Lhd,pfs most
01{,{11’*1? in fes. 4 and 7, *‘lm casing 54, near
the top part of the valve : 36, has {wo small
ports 52 and 53 on opposite sides of the cas-
mg and leading to the outer air. It should
also be notlcﬂd
hgures that the valve seat Is cut away on
opposite ‘ﬂdes at the points 54 and 55 to
permit U”le i to pass through passages 37,
52 and : o% respectively, for a purpose
hereina Hel indicated,

The operation of this improved rammer is
pract tically as follows: Assuming that the
flask or mold casing 10 hds been supplied
with the sand 18 and a pattern 19 has been
embedded ’mel ein, the set screws 17 of the
ramming device are loosened and the whole

apph*’mco 18 1“’)Hul fll(mu o U"'(J channel

%fampmﬂ 111@111L{~3h are flbmfe one of the
spaces petween a pair of the cross bars 11
connecting the opposite sides of the flask, as
is indicated, for example, in Iig. 4, the
' INININg clements bei ng
so chosen and the members o arran ged that
they can readily effect the entire ramming
operation between a pair of such cross bars

without moving the device on the tracks.
When the rammer has been properly brought

to position, the mtmmnn serews 17 are turned
0 as to hold the ﬂpphfmce immovably in place
curtng the ramming opem’imn It is to be
Ulld@i‘nf()"}d of course, that to facilitate and
effect this travel of the rammer, the pipes 46
anc 48 arve either made flexible or supplied
with flexible connections, as me]d obviously
be necessary for this purpose. Assuming that
the valve 49 ig open, the h.:md e 45 15 swung
to the full-line position shown in Fig. 4, of-
fecting the turning of the valve 36 50 a8 to
bring bout the connection of the Passaoes
as indicated in this fioure. The compressed
alr, or other fluid under pressure, Passes
from the plpL 48 through the valve 49 and
passage 47, through the curved port or pas-
sage 38 of the valv e, and thence thr: ougn the
1eﬂ15tu ing passages o1 and 24 to the cham-
ber or cfmmaumﬂm 20, such fluid entering
the p]umhw of tubes 26 through the aper-
tures 27 and acting upon the top surfaces of

and fTorcibly pressing down ‘h@ pistons 31,

which, as will be readily understood, are
direc Uy' connected with the shafis or 10(]5
29 and the Siampmf} feet or rammers 30.

The result of this action of the mn'lple‘%%u] .

flmd 1s a forecible downward pressure of
these rammers, that 1c~ one halt of the total
number of rammers. on the qanﬂ m the
mold, the pressure of the fluid on the (o
sides of the pistons 31 being somewhat
greater than the atmosphervie pressure act-

a8 18 F:hawn 111 these same

- feet or

00

100

105

110

115

120

135



15

20

30

40

Tt
<o

CA
(WL

39D
&

be readily understood.

079,196

ing on the bottom surfaces of the pistons 32.
At the same time that these rammers are
descending, the rammers of the other group
are being lifted or raised, because the suc-
tion appliance, acting through the pipe 46,
valve port 37, passages 50 and 23, compart-
ment 21 and the interior of the tube 26, op-
erates to reduce the pressuve on the top sur-
faces of the pistons 31 below that of the at-
mosphere acting on the bottom surfaces of
the pistens 32. Ccensequently, all of the
rammers associated with the chamber 20 are
raised by the atmespheric pressure, as will
The operator then
swings the handle 45 to the dotted-line po-
sition shown in Fie. 4, and during such
movement of the handle, the valve assumes
the positicn indicated 1n Fig. 7, which, as
should be obvious, establishes, communica-
tion temporarily, or momentarily, between
both of the c¢hambers 20 and 21 and the
onter air. permitting the escape oi tne 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
1t off by the body of the valve, as 1s clearly
indieated. TWhen the handle has reached the
dotted-line position, however, the port 37
has moved sufficiently to establish connec-
tien or communication between the passages
47 and 30, causing the entrance of the com-
pressed fluid into the chamber 21 and tue
connection of the chamber 20 with the suec-
tion appliance, causing a reversal of the op-
erations above described, that 1s, compelling
a forcible descent of the pistons previously
raised and the elevation of the pistons and
rammers previousty 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 sufhi-
ciently compacted and condensed, and swhen
it 1s desired to elevate the entire number of
rammers, 1t 18 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
hevreupon cansing the elevation or raising of
a1l of the plungers and maintaining them
that position. After this has been accom-
plished, the rammer 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 teo a num-
ber of features of this device, among which
mav be mentioned the fact that no air-tight
connection 1s maintained between the bush-
ings 28 and the rods or shafts 29, so that
any cutting of the bushing or rod due to the
clevation of sand on the latter 1n no way
interferes with the satisfactory and success-

ful operation of the appliance, the bushing
28 merely acting as a guide for the stamp-
ing feet during their veciprocations. 1t 1s
further to be noted that by dividing the
ramnmers Into groups and having them act
suceessively, the sand 1s permitted to move
somewhat sidewise and then be struck by the
other group of rammers, which results 1 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 eifects their
raising or elevation. |

Especial attention is directed to the fact
that by establishing communication with
the outer air at each oscillation of the valve,
that is, permitting the compressed fluid to
escape from the tubes and permitting the
otiter air to rush in and fill the partial vac-
yems in the tubes, a considerable saving 1s
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 bevond the chambers 20 and 21, cush-
ions are established in these ends of the
tubes so as to diminmish and cushion the
shocks due to the upward movements ox the
pistons and attached rammers.

Tt is one feature of this invention that the
rammers ought to be small in s1ze and con-
siderable in number to obtain the best re-
sults, and in order to permit the rammers to
work well into the curves of the various
patterns which may be employed. By open-
mg and closing the valve 36 more or less,
the amount of pressure on the descending
pistons may be readily controlled to obtam
the best results 1 each particular case,
although ordinarily the control of pressuve
may be readily effected by the valve 49 1t
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 understoed, -and will be appreci-
ated by those skilled in this art, that many
minor mechanical changes may be made 1n
this construction withont departure from
the substance of the invention and without
sacrificing any of its substantial benefits or
advantages. Hor instance, instead of a rock-
ing valve of the type indicated, a shde valve
somewhat similar to that of a steam engine
mav be employed if found te be desirable
or feasible.
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I claim:

L. In a rvammer of the character
seribed, the combination of a plurality of
ramming members, and pneumatic means
adapted to act successively upon the variouns
members and on one end only of the mem-
bers and 1n conjunction with the atmospheric
pressure to alternately extend and retract
said members, substantially as described.

2. In a rammer of the character described,

the combination of a plurality of groups of
ramming members, and pnewnatic means to
successively extend and retract each group,
substantially as described.

3. In a multiple power rammer of the
character described, the combination of a
plarality of chambers, a plurality of groups
of rammers, a plurality of pistons connected
to and actuating said rammers and slidable
1 sald chambers, and pneumatic means act-
g on one side only of said pistons to ex-
tend and retract the groups of rammers sue-
cessively, substantially as described.

4. In & multiple power rammer of the
character described, the combination of a
plurality of chambers, a plarality of ram-
mers, a plurality of pistons connected to and
actuating said rammers and slidable in said
chambers, and means to force said pistons
and rammers in one direction by applyving a
pressure greater than atmospheric to one side
ol said pistons and to move said pistons and
rammers 1n the opposite dirvection by mak-
g the pressure on the same side of said
pistons less than atmospheric, the opposite
side of sald pistons belng subjected to the
pressure of the atmosphere, substantially as
cleseribed.

0. In a multiple power rammer of the
character described, the combination of a
pair of sets of chambers, a pair of eroups of
rammers, a pair ol groups of pistons con-
nected to and actuating said rammers and
shidable 1n said chambers, and means to
force one group of said pistons and ram-
mers 1 one direction by applying a pres-
sure greater than atmospheric to one side of
said pistons and to move the other groups of
pistons and rammers in the opposite direc-
tion by making the pressure on the corre-
sponcung sides of their pistons less than at-
mospherie, 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 1 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-
phance, and means between said connections
and chambers adapted in one position to ad-
mit to the chambers of one group and on one

0,108

| side of the pistons therein a supply of said
cle-

fluid to force sald rammers against the sand
m 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
sald second group of pistons and rammers to
move away irom the flask, said means being
capable of reversing the connections speci-
fied, whereby said groups of rammers may
be alternately driven into and driven from
the flask, substantially as described.

(. 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 1n said chambers and in communication
with the atmosphere on one side, rammers

operated by said pistons, a connecetion with

a source of fluid under pressure greater than
atmospheric, a connection with a suetion ap-
pliance, and a single valve between said con-
nections and chambers and adapted in one
posttion to admit to the chambers of one
group and on one side of the pistons therein
2 supply of said fluid to force said rammers
against the sand in the mold flask, said valve
at the same time connecting the chambers
of the other group and the corresponding
sicies off the pistons to said suction appliance
to cause said second group of pistons and
rainmers to move away from the flask, said
valve being capable of reversing the connec-

tions specified, whereby said groups of ram-

mers may be alternatelv driven into and
away from the flask, substantially as de-

scribed.

3. in a aevice of the character described,
the combpination of a pair of groups of pis-
ton chambers, a pair of sets of pistons slid-
able 1m said chambers and in communiecation
with the atmosphere on one side, rammers
operated by said pistons, a connection with g
source ot fluid under pressure greater than
atmespherie, 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 fhuid to force said rammers against
the sancd 1m the mold flask, said means at the
same time connecting the chambers of the
cther group and the corresponding sides of
their pistens to said suction appliance to
cause said second group of pistons and ram-
mers to meve away from the flask, said
means being capable of reversing the con-

nections specified, whereby said groups of

rammers may be alternately driven into and
away trom the flask, said means being con-

structed to connect the chambers of the two

groups with the external atmosphere during
change from one of said conunections to the
others, whereby to permit the compressed
fiuid of one set of chambers to escape to the
external atmosphere and to permit the outer
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air to enter the chambers previously sub-
jected to suction, substantially as described.

9. In a power rammer of the character de-
seribed, the combination of a plurality of
compartments provided with {fluad cushions
at thelr vpper ends, pistons reciprocable 1n
said compartments, rammers operated by
sald pistons, and means to vary the fluid
pressure in sald compartments on one side

ﬁ

L) -l"—,.'==
o

onlv of said pistons above and below atmos-
pheric pressure to caunse thelr reciproca-
tion, the other sides of said pistons being
subjected to atmospheric pressure, substan-
tially as described.
HAROLD M. PLAISTED.
Witnesses:
WaxpeLn C. FLETCHER,
. A, WaLcHeR.
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