////A\\\\\\\\\
m
% N \{ “i RN
SOOI NP,
A

S

D= ’;’s]
4\\\\\\\\\\\\\\" NN
e SRR
////,,7;“"\>7LL'\

1 Displocement of pum,
speed drive is chon,
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god by adjusting the wobblar plate W
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Here’s how to apply variable-delivery pumps to those
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connects e cylinder block with the

. i the drive-
l agoinst valve plate ¥ when they Assume you aro loudity ul arive shaft ana sockct-plate fange 3o

When the pump wobble plate nuk

i ft turns
is . shaft end of the unit when sha I 1 drive-shaft speed.
! ot under pressute. When pump is : inder barrel and they all revolve a '
bs where fluid fl be held with i pee. revolution ite top. piston i) unin he barcel is beld againai valva  clockwise, ~As cylu;“e'r ond cylinders:  Valve plate ¥, against which cylinder
obs where fuid flow must be held within close limits. have completed Its suction stroke p :‘y pressure resulting from the  socket ring wrn, pist
to

. . the bottom piston its dischar,
Read on—these solid facts will b o big help to you During this period, if pump ::d mate]
wobblers have the same angle, the ms
tor shalt mokes holl o revolution I
doing this the motor's top piston mbves
to full discharge and its bottom piston
to full driving posltion,

1f pump’s wobbler is set al a0 angle
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move up on the left and down on the blod:' o ;-d?wr z:odd ;:uﬂ‘:m:oryl: ;;
I'hi g fstons  not showa. |

T hi. 'This causes the fofi-hand p s in pump
e Iw:e:f":?lz:::np::; lrci)lpull out of their cylinders and dr(l’v \‘lll:'e P::‘:rc;'“":::n":‘::‘:’“mic o .pwivel

lve plate eon i Ol valve plate. On  yoke,

i inder-| I fluld into them "from a oke pintles.
ulscharge ports in l|h= c’h“:le:z::;- l":c right, the pistons move into the cyl- 50""“"";‘“ 'hlailnd'::vl:n::elynl an angle
X .ﬁt: l"l.:hd “Ivo:Pll:ll: c‘;:irndu side. inders and [force ﬂumd e\'n‘l through “‘xlﬂ',;::.::n as shown, the top pls-
oot 120 deg f - n Into the discharge. w! N § Ly d
s mnyi e:“nuy I:::::f "I;::r(:t:h‘: Adjustmont. Amount of lon is in lullf::«:}\:::r:mptql:::np “B‘:p

! :::::Ih;";:: :.lm‘i";:‘c‘ym“' h; pump-piston n:’oliond o quu:;:‘:’:lu:: ::::kbe:“l?:'l‘lo:exevolullon, bottom piston
¥ i - fuid ed depends on socket~ . echarge and
. n” st pe 0l 1 o
' ‘m'zod"‘l’.':::; :‘ ?ud::::mu port of 20 deg with tho vmiull: pumlplou;; w',l‘\::“l;::l“luncﬂnnl to create suction
B oo ate pi :
‘ i is maximum. As socket p i lution to &ll the
he pump cylinders. put ieal of neutral during one-hall revolutio
L1 Plston Ohld'wmo: 'I"i'l‘ling r?i::lr(::: mov_e'd lo:un';t:, l.l'le vertical a, un- cylinders wheh“[:t:‘de_ This is followed
A Ih‘ m;‘hn :ICF‘in ze ;‘e input shaft ;il it becomes wero. By sdjustt pos byln rpo’e'l;;::hovvn. 1t cylinder barre}
) 1 adtlon o R" linder barcel B tion of socketring R, pump discharge * Ive plate are swung fo where
e :”ﬁtel""::l (im:'pll'nlmm have o can bo varied from matime “I l'ﬁlm :“d :: ;x:upllel with ths socket flange
| 0 i i . in iofini es. Fluld motor similar lace
- m‘mh" In their c"".‘der;i ‘T:::lln:.;:?:" :: l:::‘l'l’l::‘:"':' combined with. it to  on drive lh:rlll. ::“; :.:z:‘ﬂiu?n’.o:;;’
xnl C until socket rlm'l I.nher out of form variable-specd transmission, Fig. 1. wilhoul.cnulo 8 o ool piston siroke
XX pulls the top p -honnbon i High Sposd. Pump in Fig. 3 operatcs charge is ::‘r .on B o P between
i nv;.’::nd"; .ndlplu.t'.i:cd (\‘: XX vlhel; similarly to the unit in Fig. 2, but in. lhep :epmo:k i ;rivedhlll axls. An
: i“ ing » l‘;ﬁ al'id barrel turn  stead of hving a 1ilting plate its a?cke(- cylmi er ock i delivery up 1o
:oe &1 ring and cylinder hat were on  ring cylinder block B with its pistons,  infinite rar sl ey can ba had by
o e ot e et ad those ot swings at an angle with the drive shaft  maximum ra el € P“mo" of eylinder
. top will be at the bottom n;; ing this and piston connecting-rod socket pl'll\e varying :ngu n:o 1:‘“‘“““ -
:’:luo: 'l'uu - 3-:: “::':'u o‘:\r :‘:p are  P. Until pump is running, ud-pr[-nl blg:l':‘":"epump dincharge can be
poe pistons ] i -block poried [lace ni
. holds the cylinder P o h heel W, as in
P,Illhed.:n‘:: ;’l:lyo:'\o::cl:ulll;:db:;l:l:' lI:liml valve-plate ¥ in which l;’u sup- ;\'lnuglobrybl;llnl::dl‘l::i:; e}:ydraulic -
i b shalt in & bearing. g 3 , ke of
they move 1o the top. So by routing  ported by 3 i { drive shaft S eleciric means. Reverse pumping 8
I, Socket-plate I* is part of drive ectt inging the cylin.
lh: it e lnd“cey;ln:l:: bl:::u' snd is pluppomd in two rudlul. roller tion is (:nulr:;: ;{,:’,‘&f?[ the mYm"
v !ormer ol he li ﬁers to hearings and a ball-thrust bearing. der block to 1 ° se 210)
Are moved in and out of the cylin g universabjoint shal v (Continued on pa

Fllerece in the valveplate and cylin-
By F A ANNETT, Contributing Editor
" Dusciance of centrifugal pumps can

be adjusted by throtling, il thay run
et constant speed, but output of con-

same design. The piston barrels do not
rolate, nor are the pistons connected to

" wobble plates #. Freo ends of the pis: 10 give ils piston one-half the siroke
stant-delivery pumps cannot be throt.  tons ore spherical and ride againt ring

length of the mol
tled. If their discharge bas to be R thot rests agoinst a ball-thrust bear. rox:m a ona-bnll‘;;n;h:pe'::fob'mﬁ:‘-
adjusted, pump must provide some ing on the wobble plate. put torque is double input torque. Bt
means for doing this. About every type A small makeup pump, driven by the [ pump's wobbler iy set for full stroke
of constant-delivery pump hes been de- input shaft, supplics oil from a reser. and that of motor for hall stroke, moter
veloped in varisblo-displacement de-  voir for charging pump’s pistons to hold speed will be doublo pump speed, snd
signs. These include rotary-piston, them on their return stroke against wob. motor will develop one-hall the torque
pluger, rotary, diaphragm and pulsat-  ble-plate face. It also supplies oil lost  of the pump. Hydraulic-control mech.
ing types, . by piston leskage or slippage in the aniam regulates angle of wobbler plates
Rotaryplston pumps are mads in  closed cirouil between pump and mo- Tilting Plate. In the pump, Fig. 2
several designs for variable-displace: tor. Oi) pat required to replace the the cylinder barrcl with its pistons ro-
mcr.ulurvice. ‘They are used as part of leakage is bypassed through a relief tates with drive shaft. It consists of »
voriable-speed power fasi for  valve and used to lubrlcate the wobhler tilting -box T in which socket ring R
stokers, paper machines, machine tools, gnd bearings of pump and motor, “revolves. Box T is held stationary by &
and many other units, and to supply Eccentric on’ pump and motor shalts  connection to control worm . Socket
pressure fluid to hydraulic cylinders in actuntes circular valves ¥ to control oit ring R connects to jnput shaft through s -
proases, ship-steoring gears, steel-fur-  flow from pump 0 motor. These valves universal joint U and rests on roller 3
nace chargers, bulldozers and other ap-  do not rotate but are given o gyrating thrust bearing D in tflting box T, 0o
plications, These pumps are of two gen:  motion as the shafts turn, to open ond  which It revolves, .
eral designs: parollel-pision ond radial- close ports leading to pump and motor Socket sing has seven or nine bronss '
plston. . cylinders, sockets for an equa) number of plsion-.
rmu..l-vm-n Types. Fig. 1 is a How It Warks. In Fig. 1 the pump's connecting rods O with spherical end:
cross-section 'o{ a hydraulic variable-  bottam pision has completed its suction  Pistans P and cylinders € are ground -
speed tranamission and torque converter. stroke, and the top one its discharge 10 a good fit, which keeps leakage lov g
lh has a ynrlnh!:l:d(lilﬁ'laceme‘r;\ muliipis- Iu:‘oka The path of this discharge is  without use of plston rings. N
on pump, which delivers oil to a var- indicated by arrows to the top pision, Spital spring S, by cylinder bar- - :
lable-displacement Muid motor of the which has completed its drivinz :rnkc. re! 5 nnd[:- co‘llnr o:\"i':;:l :h.n. holds : rp!oduee ® pumping sction.
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