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eliminated entirely the stabilizing port 42 as more clear 
ly shown herein in Fig. 7. 

It should be noted that in the following exemplary 
disclosure of the intake control valves 47, the intake 
port inlet openings 109, and the discharge port outlet 
openings 200, all dimensions shown are applicable to 
a clutch of the character described transmitting 44 
horsepower at 1500 R. P. M. 

The intake valves 
The intake control valves 47 empolyed herein are 

the same as disclosed in said patent; the effective out 
side diameter of the rim being 1346 of an inch as shown 
in Fig. 3 herein. 

The intake port inlet opening 
As disclosed herein in Figs. 4, 8 and 13, each in 

take port inlet opening 100 may be described as con 
sisting of a comparatively narrow open portion of % 
of an inch width extending outwardly axially from a 
semicircular edge of A6 of an inch radius for a length 
of 4 of an inch whereat this narrow open portion 
merges into an open portion of increased width of %2 
of an inch which extends outwardly axially for a length 
of 3/8 of an inch. 
narrow portion of the opening is equal to Substantially 
% of the total length of the entire opening; the width 
of the narrow portion is equal to substantially 5% of 
the width of the wider portion of the opening; and the 
width of the wider portion is equal to Substantially 
740 of the entire length of the inlet opening. 

The discharge port outlet opening 
As disclosed herein in Figs. 5, 6, 7 and 13, each dis 

charge port outlet opening 200 may be described as 
consisting of an initial % of an inch square opening 
extended outwardly axially into an isosceles triangul 
lar form of opening whose altitude may be 3/8 of an 
inch but preferably is 1%2 of an inch. In other words, 
the altitude of the isosceles portion of the opening is 
not axially less in length than the axial length of the 
square portion of outlet opening, and, still in other 
words, the base of the isosceles portion is equal in length 
to the axial length of the square portion of the outlet 
opening. 

Figs. 4 and 5 show respectively preferred improved 
configurations of the intake circuit inlet openings 100 
and the discharge circuit outlet openings 200 which 
have been employed in successful coaction to produce 
the smooth progressively increased range of torque con 
trollability shown in Fig. 13 wherein is also charted 
the comparative torque curve of a clutch constructed 
with inlet and outlet port openings in accord with said 
prior patent. 

In the clutch herein disclosed, the pump manifold : 
plate 42 is provided with a plurality of fluid intake ex 
tensions 42 each containing an intake port 45 having 
an inlet opening 100 as more clearly shown herein in 
Fig. 8. 

The fluid discharge control valve 
The fluid discharge control valve, generally desig 

nated by numeral 300, consists of a cylindrical hollow 
body. 301 annularly recessed at its outer end, as at 302, 
for positioning within the triangularly shaped body 43 
and is also provided with an annular groove 303 
adapted to receive therein a snap ring 303 that op 
eratively ties the valve to the body 430 for concurrent 
movement therewith. This valve is also provided with 
a comparatively very narrow annular fluid discharge 
slot 304, which in actual practice has been only 46 
of an inch in width and which extends radially inward 
ly from the outer periphery of the valve body only 
partially into the body. Three preferably slightly in 
wardly converging discharge ports 305, circumferential 
ly equally spaced, extend radially outwardly from their 
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open discharge ends within the inner cylindrical face 
of the body 301 into communication with the slot 304; 
the ports 305 being preferably wider axially of the 
valve than the slot 304. The discharge control valve 
300 is axially movable upon the centrally disposed 
valve seat 42d of the manifold 42. 

Operation 
The general operation of the herein disclosed vari 

able speed hydraulic clutch is described in said prior 
patent. As herein disclosed the combined intake and 
discharge valve control instrumentality includes the air 
intake passages 48 and their operatively associated air 
and oil intake control valves 47 together with the im 
proved single fluid discharge control valve 300. In 
Figs. 1 and 7, the combined valve control instrumen 
tality is shown in neutral position wherein only air 
is circulating through the gear pump. 
As the valve control instrumentality is moved from 

neutral position outwardly, toward the left as viewed 
in Fig. 1, the intake control valves 47 will be moved 
to uncover progressively increased open areas of the 
intake inlet openings 190 throughout the full range of 
their movements. This is graphically illustrated by the 
suction curve shown on the chart in Fig. 11 and also 
the chart in Fig. 14. During this full range of move 
ment there are being admitted into the pump circuits 
fluid mixtures of a progressively increased volume of 
oil and a progressively decreased volume of air. Dur 
ing such outward movements, the inlet control valves 
47 first traverse the elongated narrow portions 101 of 
the inlet openings 100 and then traverse the wider por 
tions 102 thus every advanced outward movement has 
the additive effect of uncovering progressively in 
creased areas of inlet openings until the inlet open 
ings are finally fully open to the inflow of only oil. 

Concurrently with the outward movements of the in 
take control valves 47, as above described, the discharge 
control valve 300 is noved outwardly from its neutral 
position shown in Figs. 1 and 7 whereupon its flow con 
trol slot 384 is caused first to traverse the rectangular 
outlet areas 20 of the discharge outlet openings 200 
and finally the progressively decreased triangular areas 
202 of the outlet openings. This is graphically illus 
trated by the discharge curve shown on the chart in Fig. 
11 and also the chart in Fig. 14. It will now be evident 
that during such progressive outward movement, the dis 
charge control valve 300 constantly maintains predeter 
mined uniform areas of tincovered outlet openings for 
and during nine increments of its initial movement where 
upon the outlet openings progressively decrease in open 
areas until fluid discharge is completely arrested at which 
time the intake inlet openings 109 will have become fully 
open to the inflow of oil. . 

it will now be apparent that the fluid flow controlling 
elements of the concurrently movable intake and dis 

5 

charge valves are the outer circumferences 47R of the 
rims of the intake control valves 47 together with the slot 
304 of the discharge control valve 300. The comparative 
graphic illustration of the concurrent movements of the 
inlet and outlet controlling valves, shown in increments 
of 342 of an inch, is found in Fig. 14. 

In Figs. 3, 4 and 5 I have resorted to an exemplary 
use of dimensions that may be employed in clutches built 
to transmit 44 horsepower at 1500 R. P. M. Obviously, 
in relatively smaller or larger clutches these dimensions 
would accordingly be subject to variations without de 
parting from the basic relative configurations of the 
fluid circuit inlet and outlet openings which I have found 
function in their coaction to produce the desired greater 
range and smoothness of controllability. 

claim: - - - : 

1. In a ciutch of the character described having a plu 
rality of fluid intake circuits and a plurality of fiquid dis 
charge circuits each having respectively an inlet opening 
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asnd an outlet opening, including an axially movable fluid 
flow control instrumentality provided with a plurality of 
intake control valves for said inlet openings and a single 
discharge control waive for said outlet openings, said 
valves being concurrently movable during axial move 
ment of the instrumentality and said inlet and outlet 
openings being of such configurations and so arranged 
axially of the clutch that in the progressive axial move 
ment of the instrumentality each intake control valve is 
progressively movable to uncover a progressively in 
creased open area of its corresponding inlet opening 
throughout its entire range of movement while simul 
taneously said discharge control valve traverses uniform 
open areas of said outlet openings during a predetermined 
initial portion of its range of movement and thereafter 
traverses progressively decreased areas of said outlet 
openings during the remaining portion of its range of 
movement until fluid discharge therefrom is completely 
arrested whereupon the intake circuit inlet openings are 
fully open to the inflow of oil. 

2. In a clutch of the character described as set forth in 
claim 1 wherein said discharge control valve traverses 
Said uniform open areas of Said outlet openings during 
Substantially one-half of its range of movement. 

3. In a clutch of the character described as set forth in 
claim 1 wherein said discharge control valve traverses 
said uniform open areas of said outlet openings during 
an initial portion of not less than three-eights of its en 
tire range of movement. 

4. In a clutch of the character described as set forth in 
claim 1 wherein each of said inlet openings consists of 
a comparatively narrow open portion that is initially tra 
versed by its corresponding intake control valve and that 
merges into a wider open portion, the length of said nar 
row portion being equal to substantially two-fifths of the 
total length of the entire inlet opening. 

5. In a clutch as set forth in claim 4 wherein the width 
of said narrow portion of each inlet opening is equal to 
substantially four-sevenths of the width of said wider 
portion of the inlet opening. 

6. in a clutch as set forth in claim 5 wherein the width 
cf said wider portion of each inlet opening is equal to 
substantially seven-twentieths of the entire length of the 
inlet opening. 

7. In a clutch of the character described having a plu 
rality of fluid intake circuits and a plurality of fluid dis 
charge circuits each having respectively an inlet opening 
and an outlet opening, including an axially movable fluid 
flow control instrumentality provided with a plurality of 
intake control valves for said inlet openings and a single 
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6 
cylindrical discharge control valve for said outlet open 
ings, said valves being concurrently movable du Ting axial 
movement of the instrumentality whereby each intake con 
trol waive is progressively movable to uncover a progres 
sively increased open area of its corresponding inlet open 
ing throughout its entire range of movement while simul 
taneously said discharge control valve progressively trav 
erses the plurality of outlet openings, each outlet opening 
consisting of an open initially traversed portion of uni 
form width extended axially outwardly of the manifold in 
an isosceles-triangular-shaped open terminal portion. 

8. In a clutch as set forth in claim 7 wherein said 
isosceles-triangular-shaped terminal portion of each out 
let opening is not axially less in length than the axial 
length of said portion of uniform width. 

9. In a clutch as set forth in claim 8 wherein the base 
of said isosceles portion of each outlet opening is equal 
in length to the axial length of said portion of uniform 
width. 

10. In a clutch as set forth in claim 9 wherein said 
discharge control valve consists of a cylindrical hollow 
body provided with a narrow annular fluid discharge slot 
extending radially inwardly from the outer periphery of 
said valve body only partially into said body, a plurality 
of discharge ports, circumferentially equally spaced, ex 
tending radially inwardly from said slot to their respective 
discharge openings within the inner cylindrical face of 
said body. 
1. In a clutch as set forth in claim 10 wherein said 

circumferentially equally spaced ports are wider axially 
of the valve than said annular discharge slot. 

12. In a clutch of the character described as set forth 
in claim 1 wherein said discharge control valve consists 
of a tubular body provided with a narrow peripheral fluid 
discharge slot extending inwardly from the outer pe 
riphery of said body only partially into said body, and a 
plurality of circularly equally spaced discharge ports ex 
tending inwardly from said slot to their respective dis 
charge openings within the inner face of said tubular body. 

13. In a clutch of the character described as set forth 
in claim 7 wherein said discharge control valve consists 
of a cylindrical hollow body provided with a narrow an 
nular fluid discharge slot extending radially inwardly from 
the outer periphery of said valve body only partially into 
said body, a plurality of discharge ports, circumferential 
ly equally spaced, extending radially inwardly from said 
slot to their respective discharge openings within the inner 
cylindrical face of said body. 

No references cited. 


