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" 1gp Or other concretious material; is poured into
~ 7 thetop of the mold at'a slow. rate, the excess.
o water and air ‘will be squeezed to'the center

. and top as the" relatively heavy ‘material 22, and t’OP flanges 93

o Bles; o
G epﬂled from the top of the mold

-In carrying out‘the process, I ha,ve prowd-.fr- ed near the upper end of she ££7. “Torque pins ¢

S A0 ﬁ}efi 4. suitable’ mechanism .of the ‘centrifugal -
e 'ftype “as illustrated in. the aeoompauymg”
drﬂJWII]gS, W]llﬂreln--“i'__;__'_Zti | ;:__ e SRR
oo Figure 1his ac side’ elevetlon of a, Iueldmgf-f
el --:.*.mechme sulta,ble for this purpose. .
Figure 2-is a vertical center seotlon of the:ﬁ-- I
}-3_'-_removeb1e top ]eurna,l and upper: end of the 31 secured by holts 82 to t0p ﬂancres 23, una;;-f.f}-f?f{ﬂ__;:__;_{5;??:.:51’?5@523;
rotfn,twely ‘mounted in bearing: 33 supp orted’{,:.;.;:_;--r--;.;.}i';:,;jj_-.ﬁ'_:_:
auitable cross members’ 34 that, in turn, -
100
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CENTRIFUGAL MOLDING DEVICE
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Tl’llS mventlou relates to an’ 11uprovedf

method of forming concrete poles or posts;
. more pa,rtlcularly, for forming remforced.}.
: ', ~ concrete. poles for supportmg electric street
hghtmrr systems, and 1t is the object of the?.-'”
~invention to. provlde means for the manufac-
';Qflt 1te base Wlﬂl latel a]ly turued ﬂa,nges 2 fori'-f’., T

“ture of poles and the like, Whereby all air

pockete water, bubbles or plpmgs are elimi-
~ nated. and a, dense, homogeueous uniform a,r---.-5

tlole ‘with a.smooth exterior 1s produoed

“Heretofore, where the tamping -and: otherf'_:-f
methods have beeu employed, it has been prac--
tloally impossible to. produce: poles which
-were. free from" surface and interior defects;a_;;i
~Due to the. fact that, in'a - s¢
“mold of oonsmlera,ble length as is requlred for

caused by voids.:

~ the formation of poles of the present char-

“acter and especially when " containing rein-

foromg rods, or pipes for.the passage of cir- the end of a drive shaft 12

of ‘a centrifugal - molding apparutus dis-- 2

suds

._--.'rods, eto,, and 111uetmt1ug the manner in
5 Q

'_'.;-‘wumst the Walls thus fOI‘IIllIlD' u busm llkef'i_.:

_ base plate 19 and f

. mold;. showing a- conduit pipe, remforcmg

whwll the formatwe mateml bmlde up Wlth ff”_rere removebly festenecl m » tower-v-hke struc-

:;-throuo*h the mold e
Referrmo' more 1n detaul to the drawmgs—-—._j ©

-_"ee‘lte upon: a thrust: bearmﬂr 9.
“Fixed ‘on the: sheft 7 between bee,rmgs 5;.. IS
L ‘LIld 6,is:2 bevel gear: Wheel 10 thatis adapted: -+
‘to:be! drwen by a-bevel gear: 11 mounted: on. -

F1 ure 3 1s

receiving auehor bolts 3 -whereby the frame L
‘may be fixed to any suitable foundat;lon, s
~dest onated at 4. The.frame oomprlses upper’_'lz.;7695{??—'5:e-
“and lower bearings 5 and 6 in which a shaft7 =~ =
1S rotatubly mouuted the shaft. being - re-.".ffﬁ-j-
‘duced in ‘diameter uear its lower end to. pre--l’?-?_fj,‘,*}f-f-'fi

vide a downwardly facing shoulder 8 tha,tﬁ5 §3

------

-5111 the mold to squeeze the water and ELII' bub-—
tr::tusve‘rse, sectloual Vlewi_g;{;ff' e

The shaft 12 i 1570

Cult eres tampln{r cannot be done with: &nvi-"_--'-isupported 110]1‘117 01113&11}’ 111 bearmcrs 13 ElIld 14’

" degree of success, and consequently, excessive and may. be driven by any: eu1tab1e means,
PR Water and bubbles cannot be eliminated and
produce the objectionable .voids referred to.

The present method contemplites the use -

“such as. throu gh the spur gB‘II‘ us 1ndloated=f:f*ti’_:'_-:_;-;...'f'fi'}*'zf'.:;f-:}'.Jf';?;fi
Cat 15, e
The upper e:ud of sh%ft 7 is cupped to form75
a seat 16 for a hardened steel ball 17 which-
. posed vertically, meaning- any. Substeutlally]ﬁ}?] ovides a universal bearing: for: mouutmﬂ:{[i':;g_':_}f;-:-ji_.;'_j;._;;-;j
S f_"__.-.'f-.-f-.'.--'.-uPrlo'ht position for carrying out-the ProceSSf?;f_the mold, ‘309—"{“] Wlth the Sh‘lft bY means. Of?’”ff?'_--_fff_jffQ R
SR :-and rotated at such speed that wheu concrete _-{:ijHD}i?ed seat 18 in tbe baqe e
S “mold; whose sides are mmde up of a plu-.‘:’_;'-'gb'
:-ruhty of complemeuta,l side sections:20-and - - -
90’ having vertical flanges 21, bottom flanges -~
L Bolts 924 passmg . oo

- builds up 11’1 the mgld and 18- CBIltI‘lfuﬂ'Bd; “thr Ouﬂ’h ﬂuuﬂee 21 ‘u:'e ll‘%(%d tO aseemble thE
e ~side sectlons fmd form tight vertical joints. gz~
" Base pldte 19 is eecurely fasteued to ﬂann-eeﬁff?“‘”-'
|22 by T - S
are. carrled upwwrclly untﬂ A torque member hzwmﬂ a hub 26 mdml'_;{._*'f' )

‘ers 27 &Il d torque 131118 Q 8 18 ﬁXﬁdl}T HlOLlIltﬂ;:f;:-'_:::f'f--: |

928 pass- throu frh easy ﬁttmcr ape ertures 209m. -
anges _2, and serve: to ro-:jg_'f.z;";:f;__;'l_f__j.;-'_:'%'j;;_.i_fi-f-ji.j;_
~tate the mold about 1ts vertical axis; the up- -
~ per end of'the mold: being: maintained in a
- substantially true. vertma,l position by means 95
of a tubular top journal 80, having a flange = .=
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tate the work of the operator.

Tubular journal 30 is made of sufficient
length to project through a loose fitting cy-
lindrical aperture provided in the bottom of
a diascharge basin 36 removably supported by
cross members 34. A horizontally disposed,
internally threaded,annular dise37 is screwed
onto the threaded top of journal 30, after
discharge basin 86 is placed in position, the
several parts functioning as hereinafter de-
seribed. A trough 38 having a funnel-like
end 39 and suitably supported, as at 40,
15 used to facilitate
crete into the mold.

ture (not shown) which is adapted to facili-

This construction permits the use of molds

of various lengths and ereatly Tfacilitates
the carrying out of the process. The ball
umversal bearing, supporting the mold, and
the torque pins greatly reduce the time re-

quired to mount the mold over former meth-

ods, and assure the smooth operation of the
apparatus even when there 1s considerable

variation in the coaxial alinement of the axis

of shaft 7 and axis of the mold. o
- The mold sections may be constructed to
form poles of a wide variety of designs hav-
g circular, hexagonal, fluted or other cross

sectional shapes. The mold here shown, for
Yy, has been made of circular cross.

stmplicit
sectlon. o -
- 1f the poles are to contain vertical rein-

forcing bars 41 and spirals 42. as ilustiated
iy o ; _ . -
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| _40

45

50

60

G

Y

as 1t enters the mold.

i Figures 2 and 3, these are assembled
preferably as a unit by means of tie wires 43,
tWwo or more sets of cross rods 44, welded
at their junction points 45, being used to
position the reinforcement centrally in the
mold. A conduit pipe 46 to carry electiic
circult wires may also be located centrally of

the mold by means of cross rods 44 as shown.

The Teinforcement unit ‘and conduit are

eferably placed within the mold prior to
preterably piaced within the mold prior to
securing the mold sections together. Plugs

or corks 47 ‘are used to close the ends of the

conduit until after the concrete 1s set.
- The rotation of the mold is prefe

down the spiralling of the reinforcement, as
mmdicated by the arrow across the near side
of shaft 7 for the spirval reinforcing illus-

trated 1 Figure 1. Thig has been found to-
tacilitate the process in the elimination of

voids, by working the con crete downward

- In carrying out the process, the mold an d
apparatus are assembled as illustrated in

Figure 1 and the mold rotated at a suitable
speec by ‘means of an electric motor or cther

motive power (not shown), while fluid con-

crete,'or other material; is poured slowly into

the mold.

~ Means (not shown) are provided where-
by the operator may acjust the speed of ro-
tation of the mold to such value that the

pourlng tie fluid con-

30 and bearing

- rot _ ably op-
posite to the direction traced in following

1,777,763

solids build up within the mold in the form
of a basin resembling a vertical paraboloid
into which the air bubbles and excess water,
or suds, are squeezed as the solids are cen-
trifuged against the walls and settle at the
center of the mold. Much care is taken dur-

1ng the pouring process to prevent the trap-

ping of air or excess water by too rapidly
pourmg in the material; and the para-
boloidal basin is maintained by proper speed
control for the various diameters. As the
concrete rises within the mold, the suds are
spilled from the tubular top journal 30 over

annular dise 37, from vhich it is centrifuged

mmto discharge basin 86 and from there flows
away from the apparatus through spout 48
and trough 49." In this way, top journal
. _ 35 are effectively protected
from the suds which are conducted to a de-

sirable point of discharge. After the mold
1s thoroughly filled the Totation is stopped,

trough 88 is removed and disc 37 is un-
screwed, thus permitting the removal of
bearing 33 and its supports 84 preparatory

to removing the mold from the rotation ap-
Pparatus by a crane or other suitable means.
Tubular journal 80 is then taken off by re-
‘moving bolts 32 and the conerete smoothed

off level with flanges 23, thiis exp osing the

end of conduit pipe 46. After the mate-

rifl has sufficiently sét, bolts 24 and 25 are
removed and the mold sections stripped from
the finished article. = =

- The ‘eentrifuging of fluid ‘concrete $vith
the mold is ‘so effective in precipitating the
solids that the “suds” spilled from the top
do mot contain even a practicable amount

ot .cement. =

It has been found “:_-by' "fd-f’l’O’tvi-‘ng out the
steps of the above described process ‘that

poles-and posts may be made that are abso-

lutely free from surface or interior voids,
and -checks; and that the exteiior follows
faithtully the contour of the mold, thus mak-
g 1t commercially practicable to manufdc-
ture conerete street lighting standards of
any desired design. - -

1. The process of manufacturing poles, or
the hke, which consists in mounting a mold
vertically for axial rotation, slowly pouring
& concretious material into the upper end of

the mold while it is rotating at such speed

50 as to cause the material to build up within
the mold in the form of 4 basin. =~~~
2. The process of manufacturing poles, or

the like, which consists in mounting a mold

vertically for ‘axial rotation, slowly pouring
a concretious material into the upper end of
the mold while ‘it is rotating at such speed
as to cause the material to ‘build up within
the mold in the form-of a paraboloidal basin
1in which the excess water squeezed from the
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Having thus described ‘my invention, what
T claim as new therein and “desire to securé
by ‘Letters-Patent, is: - o
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120



T mth{%m@ld while it is rotated. at such speed as
.. to cause the material to build up within the
. mold in the form o
7 then removing the m
.75 the material hasset. =~ . .~ o
" 4. The process of manufacturing  rem-
 foreed poles containing a longitudinally dis-
© i posed conduit pipe which consists of mount-

ot

S o concentrl

x5 8. A device of the character described com-
7 prising a vertical, revolubly driven shait, an

~ _upper end having its base mounted centrally
. ontheupper end of said shaft through the in--
. ing, an aliement bearing rotatabLy.tOL --
" ing the upper end of the mold; a torque arm journal MOUDLEC, OIL VR TUEEL, = W= oqt o
e ' ‘mold and extending rotatably through said .. - -

oo paging
e

its upper end and supported at its lower end
' cally on the upper end of said shaft

‘material will be carried upwardly and final-
1y spilled. from the top of the mold, then

,J._' . .

stripping the mold from the pole after the
‘Tnaterial has.set. ...

'
A
o=

5 ing a conduit pipe axially within the mold,
7 placing reinforcing members within the orque. 110 T

 mold, flling the mold with a concretious tended upwardly from the arm and engag-
~~ material poured slowly into its upper end

‘as the mold is rotated at such speed as to with the shaft. an upper frame structure, a ek EER '“.?;il‘;, ;_,j

5 cause the material to build up about the pipe

© 7" in the form of a paraboloidal basin, then -
. stripping the mold from the pole after the .
~ material hasset. oo
5. The method of manufacturing poles oi-
“* . inforcement which consists of placing the
" gpiral reinforcement in a mold, mounting
o the mold vertically for axial rotation, slow-
- lypouring a concretious material in the m
g into the upper end as said mold is rotated
o opposite to the direction traced by following
. down the spiralling of the reinforcement. -
6. A device of the character described com-
. prising an upright mold adapted to be filled
. 4e through its upper. end, a universal bearing
© " axially alined with and on which the mold
. rests, an alinement bearing for the upper
~ " end of the mold, and means for rotating the
S molde e
s 1. A device of the character described,

‘the character described containing spiral re-

. comprising a vertical, revolubly driven shaft,

" anupright mold adapted to be filled through

- ofthemold and ‘means fixed to and extending:

. laterally from the shaft and operatively con-.
- nected to rotate the mold with the shatt. =

. fixed to the shaft and pins on the arm en-
. gaging the base of the mold to cause it to be
rotated with the shaft.

~ ing the mold. "~ -

“mold and

the mold

‘said alinem

S trically on the upper end of said per end of said journal. -
4 through the intermediacy of a universal bear- ©12. ‘A device of the’chs

" ing, an alinement bearing for the upper end

“with the-
] - discharge basinmou
termediacy of an interposed universal bear-
ing, an alinement bearing rotatably contain-

the. shaft, an upper frame structure having

L 3

-

alinement bearing and adapted to receive the

‘with the shaft, an upper frame structure,

' T T

“an upright mold having its base centrally =

L

structure and having a cylindrical aperture

ing the base of the mold to cause it to rotate

“discharge basin mounted by said upper frame..go .
‘structure and having a cylindrical aperture -~ .~

racter described 115 -

comprising a vertical, revolubly driven shaft,

_ ing a mold vertically for axial rotation, plac-  supported .on. the upper end of said shaft -~ =
i 3 mold, ~through the intermediacy of a universal bear--85 -
‘ing, a torque arm fixed to the shaft, pinsex- . -~

forming an alinement bearing, a_tubular .
" journal mounted on the upper.end of the =~
_alinement bearing and adapted to receive the 95 ~ -~
“material therethrough. for Afilling the mold. ~ + .

~ 11 A device of the character described DT
comprising a vertical, revolubly driven shaft,
an upright mold having its base centrally . . -
supported on the upper end of said shaft 300
‘through the intermediacy of a universal = =
bearing, a torque arm fixed to the shaft, pins =
_extended upwardly from the arm and engag-
_ing the base of the mold to cause it to rotate - o
_ _ r-frame. s 105 7
‘n discharge basin mounted by said upper
frame structure and having a cylindrical - TR
aperture forming an: alinement. bearing, a -
~ tubular journal mounted on the ‘upperend

of the mold and extending rotatably through 110
linement bearing and adapted to re- .~ -
 ceivethe material therethrough for fillingthe .~ -

‘throughthe intermediacy of a universal bear- =
ing, a torqueé arm fixed to the shaft, pins ex- 320 =
tended upwardly from the arm and engag- -~ . .
“ing the base of the mold to cause it to rotate
haft, an upper frame structure, a. . - ° °
rted by said upper frame

125

sournal mounted on the upper end of the . - i

alinement bearing and adapted to receive the -

‘material therethrough for filling the mold, 130

©.9.+A deviceiof the character described com- -
prising a vertical revolubly driven shaft,an -
~upright mold having its-base centrally sup- - .. =~
7 ported on the upper end of said shaft through =
3. The process of ~manufacturing poles the intermediacy: of a universal bearing, a 5o © -
7 containing a longitudinally dispo sed conduit torque arm fixed to the shaft; pins extended
" pipe, which consists of mounting a mold ver- wrdly from. _ ¢ .

concretious material into the upper -end of 2 cylindrical ‘opening forming an alinement .

upwardly from the arm and engaging the e

| Vel VO UL U UL 17 from the upp erendofthe “101da11drota,t-
form of a paraboloidal basin and

1d from the pole after

“to receive the material therethrough for fill- .~
10, "A_device.of -the: character ! described . -
- ¢omprising a vertical, revolubly drivenshatt, - .. ... =
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5

15

20

an annular disk fmouﬂtéd on the upper end

of said journal and means for feeding a

coneretious material into the mold through

the tubular journal. o

- 13. The process of forming poles of the
character described, which consists of mournt-
ing a mold vertically for axial rotation, pre-

paring -a mixture of concrete having a hieh
1110 24 g

water-cement ratio to render the mixture ex.

cesstvely fluid, pouring the mixture into the

mold while the latter is rotated at such. speed

as ‘to cause the material to build up within

the mold in the form of a paraboloidal basin
1n which the excessive water squeezed from
the material will be carried upwardly and

fmally spilled from the top of the mold.

Signed at Seattle, Washington, this 27th
dayof August, 1926. B
" JUSTUS F. NE PAGE.
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