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To all whom 1t may concern.
Be 1t known t]_.1:1t I, Hexry HENDERSON, Q
citizen of the United States of America, re-

siding i the borough of Manhattan, (311;3*'. |

mmh’ and State of New York, have in-
vemed certain Improved Mold - Rmnmmo
Apparatus, of which the following 1s a
spec ification. '

This 1invention relates generally to a style
ot 11101(.1 FaMming appm*ltus of which an
| e amp;.{; is disclosed in my U. 5. Patent No.

6,054 of January 7, 1908. There 1s a ram-
mer shaft and its actnating power device

carried above the mold C‘lTltY

ment to molds of ditfferent radius.

A primary feature of the invention is that
the rammer shaft 1s adjustably connected

with the pitman or power reciprocated part,

so that when lower portions of the mold have.
been rammed, the rammer shaft may be re-

leased, thecylinder lowered and the two again
ﬁlmlv connected. The power driven device
may be of any suitable character. It may
be a double acting reciprocating cylinder
motor to be %upphed with a ﬂuld as air,
under pressure; or it may be of any other
character adapted Lo operate to effect ram-

ming of the mold M the general manner 1n-
(110‘1ted and the *mltmvhr construction and.
character or Stvle of such apparatus may

therefore vary according to the preference
of the designer.

Other featnre% ot this immvention are here-

inafter set forth.
In the accompanying drawings Figure 1

15 an elevation partly in section of one form
of apparatus for simultaneously ramming
double molds: Fig. 1* 15 an enlarged elevq—-
Tln. 2, a
detatl cross section on the line 2, 2, of Fig.
1: Fﬁ 3, an elevation showing a somewhat
different arrangement of apparatus for use
in ramming rotating single flasks: Ihgs. 4
and 5 are respectively 3111111*1“ views show-

mg still other arrangements for use 1n ram-

ming stationary smole and revolving fla 1slks
10, G, a detail L]Wfttlon shownw a special

form of means for rigid suspension of the ;

apparatus and for %upnl‘;mﬂ them with fluid
undel pressure: Fig, 7 15 an elevation show-
Inge a way of caryying tlle rammer support-
ine means and for suspending the same from
houmnhﬂv adjustable tlucl
like view showing the ramier ‘Lppamtuq
carried by a truck running on tracks ar-

Preferably.
the suspending means 18 caqule of adjust-

patent above mentioned.
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ranged under those of an ordinary jib car-
riage or traveling crane: Fig. 9 1s a side ele-
vation: If1g. 10 an end view, and Fig. 11, a
plan view showing a means for ﬂd]ustnw the
radius of a “ﬁ*eltlcaﬂy disposed rammer de-
vice to adapt 1t to molds of different radius,
and for balancmﬂ 1t and affording ﬂeublht}
or play, 1rres pectlve of the idea of changing
the radius of its pomnt of support. Flgs. 1..2j
13 and 14 are respectively a plan, side ele-
vation and end view of an organization
comprising a plurality of ramming devices

%Uapended from a single point of support

and each provided with means for inde-
pendent adjustment of the radius of 1its
pomnt of support, and for balancing same
and affording flexibility or play.

in [f1g. 1 15 shown a hollow cross head 1
in each of the downturned end portions 12 of
which 1s secured a swiveling rammer sup-
port 2 that may be of the general construc-
tion and arrangement c liselosed in my prior
Air, for instance,
under pressure 1s supplied to the cross head
1 by pipe or hoge 3 and the cross head may
be suspended by a cable 4, that ¢ carries the
Wel 0111 of the apparatus, and 18 counter-
balanced so that the cross head 1 may be
raised or lewered by the workman, or work-
men, mampulating the Appar: tu% o

The details of construction of the cross-
head are shown m Ifig. 12
the central part 1 5111} the upper ends of the
parts 12 whose flanges 1" are connected by
thre 1(1{?{1- rods 1¢ to which are applied nnts
1% Packing glands 1°¢ are applied to the
101 nf% and the serew-bolts 1b connect the
flanges 1T of the glands with the flanges 1",
uv this construction or in other appropriate

avs, the distance between the centers of the
mwehno heads 2 may 1e;zdllv be adjusted
to adaj st the apparatus to flasks of different
E‘}(’h swiveling %uppmt has a hollow
downward pro]ectlon 5 to a lateral opening
of which may be connected a flexible ar-
mored hose or tube 6 which passes over ancd

is supported by the forked end 7 of a hori-

zontal (h%]ms“d wrm 8 adjustably attached
bv set serews 9 to the Jottom of the exten-

ston 5 so as to afford adjustment of the

racdins of the point of suspension of the

hose,  The arm 8 18 extended at the other
end to recelve an adjustable counter weight
10. The lnw 6 earries at its free uld a
double acting evlinder 11 of which 12 1s the
controlling valve.  The lower projecting

Over the ends of
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double acting power eyhnder 11.

2.

end 13 of the pieten rod 1s preferably cn-
larged and has rigidly secured to it a hori-

/onta,lly disposed elamp 14 that may be made

as indicated in Fig. 2. ¢. in the form of
a split block having two spring yielding
jaws 15, 15, connected by a bolt about which
rocks a lever 16 having a cam faced hub that
works against a cam face on one of the 1aws.
When the lever arm 16 1s horizontally dis-
posed the Jaws spring apart but when turned
vertically they are Llemped upon and rigilly
secure a rammer shaft 18, reciproc: 11,11}0 Ver-
tically 1n a tube 19 ‘Lttaehed to the armored
hose by suitable couplings 20. The part I
have called an armored hose may be in part
a rigid pipe. For instance, a coupling 21
m:n connect to the end of the flexible part 6
a metal pipe 6" carrying at its lower end the
Such a
cylinder for ramming molds is well known
and other power dewces for that purpose
have been proposed. It is immaterial what
may be the character of the power device
and what may be the details of the other me-
chanical construction of the apparatus pro-

vided the operation comprised in this in-

vention 1s present.

The pomt of suspension or support of
cable 4 may be, as provided in my above
mentioned petent acljustablie radially as well
as 1In a horizontal arc around a post or
column and the cable may be raised and

lowered to determine the relation: of the
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piston and the power cylinder to the top of
the mold. In the instance depicted in I‘ 19,
1, there 1s shown a double mold, 7. ¢. one hav-
1110* two patterns. Ilach of the power de-
vices shown may be adjusted with reference
to the pattern of one of the molds and the
radius of each with reference to the vertical
axis of 1its swiveling support may be such
that the device may be revolved above the
mold cavity.

In the beginning of the operation of ram-
ming the sand at the bottom of the mold, the
lever arm 16 may be moved into horizontal
position and the rammer shaft will drop
through the clamp or coupling block 15 into
proper relation to the bottom of the mold
in which position it may be clamped by
throwing the lever 16 into vertical position.
11, now, “the power device or power cylinder
be set into operation, the ramming of the
mold may be proceeded with, the rammer be-
ing guided by the workman who may control
it either by grasping the cylinder i1 or the
guding tibe. 19, and the cross head 1 and
cylinder 11 may graduaﬂy be elevated, since
they may be counter-balanced, as indicated in
Fig. 3, or otherwise. When the surface be-

1ng rammed reaches such height in the mold

that the c cylinder has been  lifted beyond
convenient reach of the operator, the clamp
1s loosened to allow the e}rlmder to descend

' depth

ma Slmple, economical and e

for ramming

cylinder 11.
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| such extent as may be desired, and the elamp

being reset the operation is proceeded with.

One or two such shifts are usually all that

will be required for a mold twelve feet in
So far as I am aware, a rammer

shaft combined with a power device of any
appropriate character and susceptible of the
manipulation just described, 1s new. The
arrangement enables the epemtor to control
the speed and adjustment of the power de-
vice at all stages of the ramming of a mold,
ectwe manner.
3 shows much the same arrangement
rotating flasks. Here there
1s Indicated a standard 22 carrying at its
top a horizontal track upon which runs a
truck 23 over a pulley on which, as well as a
pulley at the upper end of the standard,
passes a counter-welghted suspension eable
24 by which are suspended the tube 19 for

111(1

ouiding the rammer shaft 18 and the tube

6’ at the end of which is mounted the power
In this case compressed air
may be supplied by a flexible hose 25 at-
tached at one end to a supply pipe in or
along side of the standard 22 and at the
other with a horizontal pipe 6* attached
to the tube 6”. The position, helr*lfentfﬂ"yj
of the power cylinder may Dbe varied
moving the truck which 1s controlled by )]
chain 26 different links of which may en-

oage a hook or etud 97 on the side of the

column. -

Tig. 4 shows an arrangement for erther
etfl,uon“uy or revolving fasks. There 13 a
swiveling support 2 Suepended from an
armored air supplying hose passing over a
pulley on the truck. 'Fhis swiveling sup-
port 1s shown as provided with one 1adlally
acjustable suspended armored hose or pipe

carrying at its lower end the power eylinder
11 and having secured to it the guide tube

19 for the rammer shaft 18. :Blﬂ. 5 also
shows
ary or rotary flask. The swiveling support
carries two suspended ramming devices ai-
ranged diametrically eppeelte each other.
The mdme of the points of support of the
ramming devices 1s adjustable as indicated
to fmdapt the pair of rammer shafts to molds
of different radius.

Fig. 6 shows an arrangement resembling
Fie. 1 1 respect to the crogs-head 1 and
pair of swiveling rammer supports 2. In
this case, however, the cross-head 1 is formed
with a centmllv cisposed flanged hub 28
that may be bolted to a support which in that
case, preferably, would also be vertically ad-
justable (in the way disclosed in my prior
patent, or otherwise) as well as capable of
the other adjustments described. In these
constructions the axes of the swiveling sup-
ports are ﬁxed with reference to each other

In If1g. 7, 29, 29, represent the carrying

to 1ts original or starting position, or to | whee]s of the truck and 80 their axle on

an arrangement for either a station-
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which are pulleys 31 over whmh pass the
suspending and air supplying armored hose
whose lower ends are connected to the cen-
trally located hubs of the swiveling supperts
2. The collars on which the pulley 31 turns
may be adjusted along the shaft 30 by means
of clamp bolts 317, to adapt the apparatus
to flasks of different cdrameter, or te the
amming of a double flask, or two separate
The apparatus of each operator is
capable of manipulation independently of
that of the other one.

[F1g. 8 shows a somewhat similar ATTANoe-
ment_ except that, 1 this instanece, the
carrylng wheels -2-9-, 29, run upon tracks sus-
pended from, or located below, the track of
the regular jib crane carriage the rails of
which are marked 32, 32. The flasks and
patterns may be handled by the jib erane.

- Iies. 9 to 14 mclusive illustrate what I

deem to be a more satistactory organization

for adjusting the radius of the pomts of sus-
pension of the ramming devices. Thus, 1n
[F1g. 9, the arm §’ hwuw a bifurcated end
T atfor ding the point of susPension of fiexi-
1’)1{-3 Suppor 6 1s pivoted on a horizontal
pivot 35 preferably located below the swivel-
ing support 2 in line of its axis. This
may be 1 an apertured flat lug 37 embraced
by apertured jaws of the enlaroed block 36
in which 1s fitted to shde horlzontally the

lever 8’ that may be adjustably secured in.

the block by clamp bolts 8°. The headed
pivot bolt 38 provided with a clamp nut
may serve to lock the part in adjusted posi-
tion 1f desired. By rocking the block 36
about axis 35, the radius of the point of
suspension of the hose or rammer supporting
device may be varied as indicated by the
cotted lines.

[figs. 12, 13 and 14 show an oerganization
wherein there 1s a plurality of rammer sup-
In this construction, the
%‘wwehno support 2 1s formed at the bottom
with a cross hub 39 to each end of which and
at right angles thereto 1s a hollow herizon-

tally mcposed part 40 to each end of which

porting devices.

is attached a rammer supporting cable or
flexible hose 6. Kach
downwardly projecting lug 41 parallel with
the part 40 and passing thr ough both such
lngs 41 18 a clamp bolt 42 upon each end of
which 1s piveted a pair of rocking blocks

36" 1 which are fitted to slide horwontally

arms 362 adjustably held by set screws as

shown aned having bifurcated ends 7 ‘that-
support the hose "6 or other flexible SUp-
There are, therefore, oppo-

site pairs of rammer supporting means.

This arrangement 1s desirable for ramming

hrﬂe mold% as the rammer deviees. of e&eh
pair may be placed sufficiently close together
to be controlled by one workman
points of support of each pair -of the ram-

mer devices may be adjusted with respeet to

pivot

part 40 has a flat

The

each other in the manner deseribed. Each

arm 8" or 36> may be counter-weighted to

assist the clamping bolt 88 or 42 in holdmo
1t 1 fixed position, and also for the purpose

of facilitating 1its adjustment when the bolt
1s loesened. In Ifigs. 13 and 14 this counter-
weighting 1s shewn as eflected by a sus-
pended welght 43 attached to a cord se-
cured 1 any one of a series of apertures in
the lever arm 36" to which 1t 1s apphied. As
stated the bolts 38 and 42 may be employed
to. elamp the blocks 36, 36" so that when an
adjustment 1s made it 1s permanently main-
tamed. T'he general arrangement and be-

havier would, therefore, be analogous to that

of other figures. of the drawing. If, how-
ever, the arms 8 and 36" (preferably
counter-welghted) are free to rock about

their supporting axes, adjustment of the

point of suppert 7 may be effected by the
workman’s manipulation of the cylinder, 7. e.
by moving it up or dewn. In that ease

eounter- wewhtmo of the arms 8 or 36

should be such as to reduce labor to a mini-
mum; and counter-welghting of the main

support of the apparatus should be such
that change or movement of such main sup-
port to raise or lower the power device, and

cooperating rammer shaft, will net occur
until the arm 8" or 362 has reached the lumnits
of its rocking movements which are deter-
mined by stops 44, 45 against which abut
the rocking blocks 36 and 36°. The pri-
mary purpose, however, of such arrange-
ments as ave disclosed in Fi 1gs. 9 to 14 1s “to
afford play or flexability of the suspencled
rammer deviees such as to aveid jamming

of the rammer shaft between the flask and

pattern. This rocker arm mode of suspen-

sion may be used 1n each of the construc-

tlons diselosed in the drawings.

I claim:
1. Mold ramming apparatus comprising a
power device, a vertically movable rammer

shaft, and means for attaching the shaft to

and detftchmo it from the power device to
permit of vertical adjustment of one of said
parts relatively to the other. |

2. Mold ramming apparatus comprising a
power device, a vertrcally movable rammer
shaft, means for attaching the shaft to and
detaching 1t from the power device to per-
mit of vertical adjustment of one of said
parts relatively to the other and a guide 1n
which the shaft may be reciprocated ver-

'tica'lly

Mold ramming apparatus comprising a
vert}eftll fld]uc-,tftble power device, a ver-

tically movable rammer shaft, and means

for attaching the shaft to and detfwhmo it
from the power device to permit of vertical
acljustment of one of said parts relatively
to the other.

4. Mold ramming apparatus comprising a
vertically movable COIIHf@I‘b‘ll‘IHCEd power
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device, a vertically movable rammer shaft,
and means for attaching the shaft to and
detaching it from the power device to permit

of vertical adjustment. of one of said parts
1e1at1vely to the other.
. Mold ramming apparatus comprising a

Velucally ftd]ustable power device, a ver-

tically movable rammer shaft, means for

attaching the shaft to and detachmo it from

the power device to permit of Veltlca. ad-
justment of one of said parts relatively to
the other and a guide 1 which the shaft
nmy be 1e(31p1'ocated vertically. '

6. Mold ramming apparatus comprising
vertically movable counterbalanced power
device, a Vertlcally movable rammer shaft,
means for attaching the shaft to and detach-
g 1t from the power device to permit of
vertical adjustment ot one of said parts rela-
tively to the other and a guide in Wthh the
shaft may be reciprocated vertically.

(. Mold ramming apparatus comprising a
vertlcally ad]usbable suspended power de-
vice, means for adjusting horizontally its

point of suspension, a vertically movable

ramimer shaft and means for attaching the

shaft to and detaching it from the power

device to permit of vertical adjustment of
one ot said parts relatively to the other.

8. Mold ramming apparatus comprising a
vertically movable counter balanced SuP-
port, a power device suspended therefrom,
a rammer shatt and means for attaching the
rammer shaft to and detaching it from me
power device to permit of an dejustment o1
one of said parts relatively to the other.

0. Mold ramming apparatus COMPrising a
(ounter balanced support swiveling about a
vertical axis, a power device suspended
therefrom,
shatt and means for attaching the rammer
shaft to and detaeluno it from the power
device to permit of ad]usument of one of
sald parts relatively to the other.

10. Mold ramming apparatus comprising
a counter balanced SuppOlL swiveling about
a vertical axis, a power device 5uspe11ded
therefrom, a Veltlcally movable rammer
shatt, means for a ttaching the rammer shaft
to 5111(1 detaching 1t from the power device
to permit of :Zld]l stment of one of said
parts relatively to the other and means for
adjusting the radius of the point of sus-
pension of the power device.

11. Mold ramming apparatus comprising
a vertically suspended member, a power
cylinder carried at the lower end thereot, a
ouide attached to the member and held
parallel therewith, a rammer shaft adapted

to reciprocate vertically within the guide,
means for attaching the shaft to and detach-
ing 1t from the )1%’L011 of the power cylinder
10 permit of ‘ld] ustment and means permit-
ting the power cyhnder to be 1"11%(1 and

-lowered

a vertically movable rammer

931,201

12. Mold rammmg apparatus .comprlsmg

a power device suspended by a flexible mem-

ber, a rammer shaft operated by the power

dewce and an arm rocking about a horizontal

ax1s whose iree end engages the flexible mem-

thereof whereby on rocking said arm the
radius of the pomt of suspenslon may be
var 1ed.

18. Mold ramming apparatus COmprising
a counter balanced ,support a flexible mem-
ber extending laterally therefrom an arm
rocking about a horizontal axis and over
the end of which the flexible member passes,
a power device and a rammer shaft actuated
by it and suspended by said flexible member

.
ber and constitutes the point of suspension

75

20

whereby on rocking the arm the point of

suspension of the power dewce may be
varied. - -

14. Mold ramming appamtus compmsmﬁ
a counter balanced support, a flexible mem-
per extending laterally therefrom, an arm
rocking about a horizontal axis and over the
end of which the flexible member paeaeg, EL
power device, a rammer shaft actuated by

ancd suspended by said flexible member
whereby on 1001{1110 the arm the point of
suspension of the power device may be varied
and stops hmiting the vertical rochmﬂ Move-
ment of said arm.
15. Mold ramming flppftmtus Compm%‘mﬂ

"2 horizontal arm mounted to rock freely

wltlcﬂly within limits, a flexible member

extending over the end of said arm and a
POW@I device and rammer shaft suspended
by said flexible member, whereby the point
of suspension may be varied by causing the
end of the arn to rock vertically:. '

16. Mold ramming apparatus comprising
a pivoted rocking arm and a power device
and rammer shaff suspended from and flexi-
bly connected therewith. -

17. Mold ramming apparatus COMPrising
a support swiveling “about a vertical ax1s, a
rocking arm pwoted below the support and
adapted to rock vertically and a power de-

vice and rammer shaft Sugpended from and

flexibly connected with the rocking arm.

18. Mold ramming apparatus comprising
a vertically rocking pwo‘{ed arm and a power
device and 1:1111111@1‘ shaft suspended there~
from. |

19. Mold ramming ‘lppmatu% (301111)1131110
a support swiveling “about a vertical axis, a
vertically 10@111119.511*111 pivoted below the
support and connected therewith and a
power device and rammer qhaft %uspended
9} om the rocking arm, .
- 20. Mold ramming apparatus comprl%mn
Q n]uvmtv of fluid pressure power devices
and rammer shafts actuated thereby all sus-
pended from a common point of suspension,
and a simgle supply hose for supplying ﬂmd
under pressure to all of the power devices.

21. Mold rammmg apparatus comprising
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a pair of suspended swiveling supports,

means for adjusting the distance between

their centers and a power device and rammer
shatt actuated thereby suspended from each
of said supports. -

22. Mold ramming apparatus comprising
a1 pair of swiveling supports, means for ad-
justing the distance between their centers
and o power device and rammer shaft actu-
ated thereby suspended from each of said
supports.

23. Mold ramming apparatus comprising
a hollow cross-head, a cable for suspending
1t and a flexible hose connected with 1t, ad-
justable hollow end portions of the cross-
head, flexible hose connected therewith,
swiveling supports suspended by said hose,
hose suspended from said supports, fluid
pressure power device connected with the
hose and rammer shafts therefor.

24. Mold ramming apparatus comprising
4 power device, a vertically movable rammer
shaft arranged parallel with the axis there-
of, and means for attaching the shaft to and
detaching it from the power device to permit

of vertical adjustment of one of said parts
relatively to the other. |

25. Mold ramming apparatus comprising
a power device, a vertically movable rammer
shaft arranged parallel with the axis there- 30
of, means for attaching the shaft to and dea

taching 1t from the power device to permit

of vertical adjustment of one of said parts
relatively to the other and a guide 1n which
the shaft may be reciprocated vertically. 35

26. Mold ramming apparatus .comprising
a vertically adjustable power device, a ver-
tically movable rammer shaft arranged par-
allel with the axis thereof, and means for
attaching the shaft to and detaching it from 40
the power device to permit of vertical ad-
justment of one of said parts relatively to
the other.

In testimony whereof, I have hereunto
subscribed my name.

HENRY HENDERSON.

Witnesses:
Wat. St. . Kenr,
L. K. BrowNiNGg.
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