C. F. BALL
MULTIPLE UNIT CONCRETE PUMP DRIVE

Nov. 16, 1943.

2,334,375

3 Sheets-Sheet 1

Filed Dec. 27, 1940

vvvvvvvv 0! el ||_ﬁ||“ﬂ‘.\‘...:ﬁln|ll
i og
! ; G o
= _ M - oo
\w\.m\ A.o TRE=—==lio}” [
1 y= !
.m i ik~ o2
i Ll il
gz QL= = ©
B AP
s b :
T S Y/ B

) \Ww@m

524

MVf

o7 .

/O

Jrwertor

Charies P! Ball,




2,334,375

Nov. 16, 1943,

C. F. BALL
MULTIPLE UNIT CONCRETE PUMP DRIVE

'3 Shests~Sheet 2

Filed Dec. 27, 1940 -

m 3 ¥ ¢ ¥YRE Y R :
3 _ ,||||;|A||l! s e W! /Mil.yﬂilllll/lI|IM|N4PM|||I./HIIM»NVIII/ﬂIIIA\r llllll || \.Ni lllllllllllllllll PHHHMMU
R} \ ) ] _ S o
_m X Mw/ o : O 3 fo]
: j
R Nl e —
| N IR - _
. ! ﬁ/ _ B N, e e ]
: N _ ,
.ﬂm AN 7
" = N "
w WIRY [ 18 8 0 1SS 8
i N m
Bt S ) _ S :
m M/ m ~ | w
" 3 ey B ' 4u MW m
m |/ “ . A
o st TR N ek ”
o o0 e OR | Il | 1o fo
SN N Ul v 27 | o R
1} t | 6” I J _W
! m | menmm——c | H.U/.. . 4 !
U N
. ! m , "
| % =

26 =

24

g/

Jrwentor

Charles ¥ Ball,

)

f\raj




Nov. 16, 1943.

C. F. BALL

MULTIPLE UNIT CONCRETE PUMP DRIVE

Filed Dec. 27, 1940

62
I/ L
\6'6'
77
V%
33
45
— 52 46
" 24
4.
= RE Y [ty i
32 I T st :
VZaic M

2,334,375

3 Sheets~Sheet 3

a
L as
3/’6;9.3.
6/
5
V74
' /43 / 5
! @
i
—56




Patented Nov. 16, 1943

UNITED

12,334,375

STATES PATENT OFFICE

2,334, 375
MULTIPLE UNIT CONCRETE PUMP DRIVE

Charles F. Ball, Wauwatosa, WlS., assignor tfo
~Chain Belt Company, Mxlwaukee, Wis,, 'a cor~:
poratxon of Wisconsin

Apphca,tlon December 27, 1940 Serxa,l No. 371,963
(CL, 192—48) ‘

-2 Clmms.

The 1nvent10n relates to mult1p1e umt concrete

pump drives, and has for. its principal object, to

provide a simple and effective drive mechanism '

whereby the working elements of the individual
units of a multiple unit concrete pump may be
selectively connected to and disconnected from
a common source of power for said units. - -

Single unit pumps of the type to which:the in-
vention is particularly-applicable are generically
disclosed and claimed in the prior U. 8. Patent
No. 2,017,975, granted October 22, 1935, to Jacobus
C. Kooyman and in my prlor U S. Patent No.
2,062,200, granted November-24, 1936, and -to the
limits of their capacities of from 15 to-33 cubic
vards per hour, have proven very-efficient in the
pressural pipe line transportation of plastic con-
crete mixtures. For structural and other rea-
sons it is not Very practmal to increase the.ca-
pacities of single unit apparatus of this type ma-
terially beyond those above mentloned and there-
fore when such 1ncreased capac1t1es are essent1al
it is customary to prowde it.- by means’ of double
or multiple Unit machines, in which two or more
units are mounted side by -side on a single frame
and driven from: 2 smgle source of: power; such
as a gasolene engme or electrrc motor.

When concrete up to the capacity - of "these
mu]trple “unit . machines: is desired. at a single
pomt it is the usual practlce to compine the sep-
arate streams of mlxture issuing. from ‘the indi-
vrdual pumpmg units into a single stream which
is piped to the desired pomt ~In some instances
however, it may be of advantage to have simul-
taneous dlscharge of the m1xture at two or more
pomts, in which case. a. separate pipe line may
be run from each, unit to one-of the discharge
points. With such a set up it may become neces-
sary to interrupt the discharge at one point while
continuing it at others, and-the present inven-
tion enables this to be quickly and easily done
by disconnecting one pumping unit -from - the
source of power, thereby throwmg it out.of oper-
ation, while the remammg umt or units con-
tinue to function. :

As was pointed out. at some length in the above,
mentioned patents, -plastic . concrete - mixtures,
which contain relatively high percentages- of
coarse aggregates, when moving under pressure
in confined streams- are subject to packing-or
“stowing” at restrictions or sharp changes of ‘di-
rection in the conduits, a property not present in
liquids, gases or plastics lacking the said coarse
aggregates,. _
made to avoid undesired “stowage” of the mix-
ture,-it may nevertheless occur at times, render-
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ing-one or more of the units inoperative until the
cause of the “stowing” has been located and. re-
moved, and the present invention may be uti-
lized in such cases to cut out the affected unit
until proper operating conditions.therefor are re-
stored. The same is .also. true, should breakage
or other necessity for repair of any partmulaz

unit occur, the affected unit being disconnected

from the’ source .Of Power, during such . repair
while remalmng umt or umts contmue to’ operate
as usual.

‘With the ahove and other obJ ects in v1ew Whlch
will appear as the descnptlon proceeds, the in-
vention more specifically’ comprisés’ a’ drive. ‘es-
pecially adapted for multiplé unit concrete purmp
use, which includes a jack shaft driven from the
source of power; a drive shaft connected thereto
preferably by reduction  gearing; an ' annular
toothed clutch element rigidly mounted by said
drive shaft in co-operative relation to each main
driving gear with whichthe crank shaft:of each
pumping .unit is provided; "a pinion constantly
meshing. with each of said main driving gears,
said pinions being rotatably and slidably mounted

‘on the drive’ shaft and being of a length which

issufficiently greater than fhe width of said main
drive gears that the end portrons of their ‘teeth
may be slid into and out of engagement with the
teeth of their associated annular clutch element
while ‘the body portion . of said pinion teeth re-
main in mesh with those of the nge ‘gears; a
shifting ring or-‘collar- carried- by each ‘pinion;
a' shifting fork connected ‘to each collar; and
manually operable lever connections for selective~
ly actuating the forks to control the respectlve
pinions.

Referring - to the accompanymg drawings
forming a part of this-specification, in which like
reference characters desrgnate 11ke parts in all -
the views:- i

Figure 1 is a plan view, more or less diagram-
matic, of the essential portions of a double unit
concrete pump of the type set forth in my said
prior Patent No. 2,062,200, ‘and equipped with
one form of selective drive mechanism .construct-
ed and arranged in accordance W1th my present
invention;

Fig.2isan enlarged sectlonal plan view of the
drive mechanism -and immediately adJacent
pump. elements;

Fig. 3 is a transverse sect1ona1 elevatlonal view,
taken approximately on the plane indicated by
the line 3—3 of Fig. 2; lookmg in the direction of
the arrows; and . :

Fig. 4 is a sectional elevational v1eW, taken



approximately on the plane indicated by the hne
4—4 of g, 3, looking toward the left.

Referring more particularly to the said draw-
ings, the concrete pump illustrated therein for
purposes of the present disclosure is a two-unit
machine of the type now in commercial produc-
tion in which the units R and L are mounted in
spaced parallel -relationship - upon .a - suitable
framework comprising longitudinal ahannel mem-
bers 10 and transverse channel members ff.
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" axial length which is sufficiently greater than the
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H

Each of the said pumping unils comprises & -

working cylinder 12 in which a piston {3 is recip-

rocatable by means of a connecting rod {4 actu-

width of their companion gears IT as to enable
the said pinions to be slid axially upon the shaft
48 to bring the inner end portions of their teeth
into engagement with the clutch teeth 48, while
at the same time the main body portions of the
said pinion teeth constantly remain in mesh with
the teeth of the said gears 11.

.The outer ends of the pinions 45 are circum-
ferentlally grooved as at 50 for the reception of
annular flanges 51 of shifting collars 52 which
encircle the said pinion ends. These said collars

" "are provided with pins 53 engaged by the bifur-

ated by a crank (8 on a crank shaft 16 which is

driven by a spur gear {1.
also provided with an inlet valve (8 having an
inlet opening 19 leading from a suitable hopper or
other source of supply for the' plastic' mixture,

not shown, and with an outlet valve 28 provided

with. a suitable fitting 2{ by means of which the
d1scharge p1pe line may be readily’ de’cachably

cured 40~ 1espect1ve units: Suitable - mecha-
msm for- actuatmg the said valves from the crank
shafts (6 similar to that disclosed ‘i’ the: sald
'Kooyman and ‘Bal patents above referred to is
also provxded but is' not~here shown since ‘it is
immaterial“to an understandmg of ‘the -present
invention,’ " A’ prilme mover: 22 here’ mustrated as
an electric motor is moun’ced upon ) platform 23

and its drive pilley 24 drives a pulley 2% through :

a plural V-belt drive 26..

The pulley. 25 is, mounted upou ) Jack shaft 39
‘censtituting the- power mput -shaft of the drive
‘mechanism constitutmg the present. invention,
said pulley being preferably’ connected to the said
shaft by a suitable shear pin coupling 31 in order
to’ avoid damage fo the parts in the event of
dangerous overloads upon ‘the “apparatus. ‘The
said jack shaft 30 is enclosed in an. extensmn 32
‘of a housing 33. which.is riounted upon cerfain
of the longitudinal frame mémibers {0 as will be
clear from Figs,.1 and 2, 'which housing, is also
pravided with.a second tubular. extenision 34 in
axial alinement’ Wlth the first, named extension 32,
This extension 32 is Yeceived. in-part by, & pillow
block or bearing hmismg -35.in ‘which a rollér or
‘other suitable hearing 35 1 is mounted for journal-
ling'in one end of the jack shaft 89, the other end
of which may be 30urnalled in a.companion roller
beating 31 mounted:in the tubular extensmn 34
) ’“he Jack shaft 30 ngldly carrles 8 gear or pm-

keyed or othermse rxgldly secured to dnve shaft

49 of the present invention, Wh.ICh shaft is jour- g

nalled in suitable ball or other antl-fnctlon ‘bear-
ings 41, 42 mounted - within the housing. 33 and an
end plate 43 thereof.-  As will be, clear from Figs.
1 and 2 the drive shaft, ‘40 is-mounted in co-oper-
ative relationship to the main driving gears 11 of
the crank shafts 16, extending across the working
Taces thereof, and the said shaft hasslidably and
rotatably journalled: upon it the gears.or: pinions
45 the teeth of which are in. constant mesh thh
those of the crank shaft-gears 11.- .

The drive -shaft 40 ‘has. keyed or uthermse
rigidly secured to it a clutch membex: 4%, said
member being located on the said.shaft ata point
intermediate the gear pairs {1 and 45, as will be
readily understood from Figs. 1, 2 and .3." 'The
clutch member 46 is provided with two. sets: of
annular internal teeth 48 disposed in axial aline-
ment with the teeth of the respective pinions 45
for selective meshing engagement therewith, It
will be noted that the said pinions 45 are of-an

Each eylinder 42 is 1
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cated- -upper -ends of the arms 54 of the shifting

- forks:55.." These forks are rigidly carried by rock

shafts $6.and 56 which are journalled in bearing
sleeves 51 and 51’ passing transversely through
and being rigidly secured to the tubular extension
34 of the housing. The rock shaft 56 which is
associated with and controls the drive for the
pump unit-R has keyed or otherwise rigidly
secured -to-it the hub 60 of an operating lever 8{
which extends upwardly, as best shown in Figs. 3
and 4; and to the upper end of which a link 62 is
pivotally connected as at 63. The said link 62
passes through an aperture-in a bracket member
4 carried by the housing 33.and'is provided-at its
end with a hand grip 65 by means of which said

link may be reciprocated to eséillate the lever 61
‘and rock the shaft 56-to engage and disengage the

pinion - ‘45 asseciated with the pump -unit R with
-and from its clutch teeth 48, as will be readily
understood.. The said link sz may be notched-as

‘at 68 and 66’ for engagement with the bracket 64

to retain the- parts in elther engaged or disen-
gaged position.

« Journalled upon the rock shaft ‘56 “infetme-
diate-the hub ‘60 and the ‘hearing sleeve 57 is
the-hub 10 of an operating lever 11 for the pump
unit- L, ‘which - lever- extends upwardly and is
provided ‘with a 'link’ 72 the construction and
operation -of -which, inchiding hand grip and
notches, is or may be -substantially identical
with that of the link ‘62 The said hub 10 how-
ever differs-from the hub 66 in ‘that the hub 19
also rigidly carries an arm ‘¥5 which is con-
nected by links 16 to an arm 77 -carried by a
hub 18 keyed:-or -otherwise rigidly secured . to
the rock shaft 56’ which controls the pinion- 45
driving the gear A7 of the unit L of ‘the pump.
The provision -of this linkage 15, 16 -and 17 en-
ables both links 62-and ‘12 to be moved in the
same-direction for-the purpose of engagmg their
respective-pinions with ‘the -clufch teeth 48 ‘and
in the same opposite.direction for -effecting- dis-
engagement thereof thereby avoiding any con-
fysion ‘on ‘the part of the operator  as to the
direction in whieh -eitherlink 62 or 12 is o be
moved to attain a desired position of the ‘pinions.

‘"The loads ‘imposed upon: the working parts ‘of
theése puinps are quite heavy in view of ‘which
it"is dangerous ‘and impractical to - shlft the
pinions 45 into ‘meshing engagement with ‘the
clutch teeth 48 while the latter are rotating; and
therefore such shifting is ordinarily -done “While
the. cluteh and’its shaft-40 are stationary, - either
through stoppage of the electric motor 22, or
through d1sengagement of thé main clufch of
the apparatus where g gasoline motor arive ‘is
employed. In case the ‘teeth of the ‘pinions 45
are not in ‘exact meshing ‘alinement ‘with the
teeth 48 -of the-clutch member- 46°the drive pulley
25:-may he rocked by hand 8 dlstance sufficient
to enable meshmg of the: complementary teeth:

It 'is- of :course desirable that inder gl oper-
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atmg condmona the several pumpmg units: be:

operated in synchronism’and. in cases where the
units arve . delivering concrete through a single
ripe line it is:essential that in a two-unit pump
for example the cranks (5 be timed to operate
180° apart.” In Dbringing a unit into engagement
after it has been oub of operation this timing
may be effected with sufficient “accuracy by
‘merely observing the’ relative -positions of. the
.cranks 18, since a difference of one or two teeth

3

to clean 1t out if it once sets: With the present -

' drive however, the affected unit may be cut out

*.while.the remaining unit or units keep the mix-

10

either way will not materially effect the output

of the pump. ' If desired, suitable marks may be

placed upsn the crank shaft gears 1 to aid the

operator in bringing the units into proper phase
relationship.
It will be seen from the above that the present

invention provides a relatively simple and effec- .

tive grive for selectively controlling the opera-
tions .of -a plurality -of pumping units: whereby
any unit 'may be cut into and out of operation
by the single source of power without affecting

the operation of the-remaining unit or units. -

As above explained, this is’of vifal importance
in connection with the pumping. of plastic con-~
crete mixtures. In instances in which the sev-
eral units are delivering to.a single:pipe line
should one cf them become damaged thus neces-
sitating repairs, or become clogged due to stow-
ing of the mixture within it, the entire machine
must be shut down until the. difficulty is over-

come unless-a selective drive such as of ‘equiv-’

alent to that just disclosed be present. With

20
' necting and disconnecting the operating elements

25

30

 pumps s0 eguipped, however, the procedure is to

pump out all-of the:concrete in the hopper and
then shut down the pump while the piping con-
nection ‘between the single pipe line and the
several units is disengaged and .a new piping
connection made with: the unit or units which
will ke operable thereafter. = After blocking off

‘the feed from the hopper to the unit which: is’
being cub out, concréte placement through the

pipe ‘line may be resumed with the remaining
pumping unit or units. ‘The disengaged unit is
flushed with water to prevent concrete from set-

ting in it, and whatever work it may be necessary -

to perform is done without requmng a cleanout
of the entire pipe line, =~

This is desirable, not: only in case of repairs,
but also, .on jobs requiring & continuous pour,
where it may not be possible to maintain the
capacity of all the pumping units for the dura-
tion of the job, the extra pumping units af-
ford additional stand-by capacity. =

The  entire  time' consumed for breaking the
pipe line connection and cutting off a pump
should in any case be less than that usually re-

quired by the concrete to segregate or set in the’
Without means for selectively estab-

pipe line.
lishing and breaking driving connection for the
different pumping units, should a prolonged in-
terruption occur, the plastic mixture in the en-

3

40

45

50

55

(]

tire concrete transporting system would have to -

be thoroughly cleaned out, since to permit the:

mixture to harden-in.the pumping units or pipe
line is something which must be carefully avoid-
: ed, as it entails ‘& tedious and costly procedure

65

ture flowing through the plpe line, thus prevent- '
ing setting therein;
While -one form of the 1nvent10n has been 111us— :

trated’ and described it is -cbvoius thdt those

skilled .in the art may vary the details of con-

“struction as well as the precise ar rangement of

parts without departing from-.the spirit of the
invention and therefore it is not wished to be lim-
ited to the above d1sclosure except as may be re-
quired by.the claims,
~ Whatis claimedis: .
1. A selective drive mechanism for concrete -

“'pump ‘or like machine having at least two units - )

each having operating elements to be driven from

- & single source, said -drive mechanism comprising
‘a housing; a shaft journaled in said housing to"

be driven by said power source; means for con-

of each unit to said shaft at will, incliding a
movable clutch member for each unit, at least -
one of which members is movable to its connect-
ing position -in-a direction opposite to:that. in

‘which -another -of such memmbers is movable for

a like purpose; a rock shaft journaled in a por-
tion of said housing adjacent each movable clutch
member, and provided with means engaging the
latter to shift the same; a pair of operating le~
vers carried by one of said rock shafts, one-of -
which ‘levers-is rigid with said shaft while the.
other  lever is ‘journaled thereon  and provided
with’a rigid angularly extending arm;. an'arm
rigidly: carried by an ddjacent rock shaft; and ™

connections between the free ends of said arms,
" whereby motion of said journaled operating lever

in a given direction will produce motion of the
clutch - member controlled thereby in a direction
opposite to that 1mparted by the other operatmg
lever to its clutch member when such ' lever is
moved in said given direction.

2. In a selective drive mechanism: for . trans-
mitting power from a single source-either simul-
taneously or alternatively at- will to a plurality
of individual pumpihg units. of a.conecrete pump,
saild ‘mechanism having a power-driven shafz,
and a clutch for each unit, each of which clutches
includes a clutch member movable in'a direction
opposite to that in'which the like member of the
other clutch moves to make and break a. power-
transmlttmg connection ' between its unit and
said shaft: means for independently controlling -
said -clutch members, comprising a separate ac~

> tuating member for each clutch for positively

shifting its movable clutch member to and from
power-transmitting position; connections between

-said’ actuating members and ' their ' respective

clutch members whereby like-directional move-
ments of the former in either direction will cause
positive ‘opposed- directional movements of the

latter; and means for posltlvely jhdependently re- = |

taining ‘each . clutch in ‘or out of power—trans—.
mlttlng condition at will,
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