
Patented June 11, 1918, 
3 SHEETS-SHEET , 

M TOURRE, 
VARIABLE SPEED APPARATUS, 

APPLICATION FLED MAR, 7, 1913, 

1269,338. 

NNNMNNNNNNNNNN 

T?T 

?????? ????? / 

NNS 
N 
SN 
N S 

??? 

NSNANSAS 

N 

SSS 

N 

NÈN 
SSSR Z 

SYN AVNS 

| I LS VNYXN 

N 

šKz 32 
  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  



1,269,338. 

W., TOURREL, 
VARIABLE SPEED APPARATUS, 
APPLICATION FLED MAR, 7, 1913, 

Patented June 11, 1918, 
. . FA¥T-9?? 2. 

S 

È s 

S s 
S 
2. 

l 
---- 

2E 
???NèNN 

s 

2 

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

    

  



2 

1,269,338. 

M, TO URREL, 
WARIABLE SPEED APPARATUS, 
APPCATION FILED MAR, 7, 1913, 

Patented June 11, 1918, 
3 SHEETS-SHEET 3. 

N S32S S. 

22 
  

  

  

  

  

  

  

  

  

  

  

  



5 

20 

25 

SO 

35 

40 

50 

???. UN NITED STATES PATENT ORRICE, 
IMIAURICE TOURREIDL, OF NANTEES, FRANCE. 

?ABIABLE-SPEED APPARATUS, 

1289.888. Specification of [etters Patent. HPatented Juane 1A, 1918. 
Application filed Figarch 7, 1913. Serial No. 752,66?. 

To all who? ?? ??? concern: 
Be it known that I, MAURICE Tour REIL, a 

citizen of the Republic of France, and a 
resident of 15 Grande Avenue Bouchaud, 
Nantes, Loire-Inférieure, France, have in 
vented a new and useful Wariable-Speed 
Apparatus, of which the following is a 
specification. 
The present, invention relates to variable 

Speed apparatus, comprising rotary pumps 
of which the pump body, in cross section, 
has a slightly elliptical form, in which the 
rotary member (disk) lies in such position 
that all the chords passing through its axis 
are approximately equal to the small axis. 
of the ellipse. 
The invention relates in particular to an 

apparatus of this character in which the 
pump and the motor may, at will, turn 
simultaneously in either direction or one in 
one direction and the other in the opposite 
direction, 

In the accompanying drawings, 
Figure 1 is a vertical section through an 

apparatus in which my invention is em 
bodied and showing the parts in a position 

- such that the rotors turn in º opposite di 
rections; 

Fig. 2 is a similar view showing the same. 
apparatus with the parts in a position such 
that the direction of the rotors is reversed 
from that shown in Fig. 1; 

Fig. 3 is a section on the line 3-3, Fig. 1; 
Fig. 4 is a section through a modified con 

struction of the pump body; 
Fig. 5 is a section on the line 5-5, Fig. 4; 
Fig. 6 is a section on the line 6-6, Fig. 4; 
Fig. 7 is a diagrammatic view of an ar 

rangement for automatically emptying non 
working compartments of the pumps; 

Fig. 4 is a partial section corresponding 
to Fig. 4 but showing one compartment of 
the pump as a circulating pump for the 
cooling of the fluid; and 

Fig. 5 is a view thereof similar to Fig. 5. 
Referring to Figs. 1, 2, and 3 the two en 

gines c and e are placed one above the other 
and in such a manner that the shafts a and 
b shall be parallel. a' and b are the disks, 
a? and b are the corresponding flat pis 
tons. The engine c acts as a pump and the 
enginee as a motor. The pump bodies are 
shaped in the form of an ellipse of slight ec 
centricity. The axes a and b of the pump a 
and motore are placed in such position that 
all the chords passing through these axes are 

respectively substantially equal to the short, 
axis of the ellipse of the respective pump 
bodies. In order to recover as static pres 
sure the live pressure of the liquid on its 
emergence from the Small pump body with 
out loss of charge and in order to commu 
nicate the necessary velocity thereto on its 
emergence from the large pump body to en 
ter the Small pump body and fill it, the con 
necting pipes between the large and small 
pump bodies are given the form of con 
veniently arranged nozzles m, and q. In 
order to reduce as much as possible the 
losses of charge of the fluid these pipes are 
connected to pipes of constant section which 

All internal pro are as short as possible. 
jections and roughnesses are eliminated as 
well as variations of section or too rapid 
changes of direction. 

In the force and suction mains an and q 
are arranged two gate valves d which are 
conjugated and which act as a reversing 
cock. By their operation the exhaust and 
Supply pipes for the liquid under pressure 
to the motor e are reversed and the move 
ment of this engine is reversed. A crossing 
of the current of liquid in motion is pro 
duced which is similar to the crossing of 
an ordinary belt for the purpose of revers 
ing the motion of a transmitting shaft. If 
the reversing valves be opened together a 
shunt of the liquid is produced between the 
suction and the force and the receiving mo 
tore then rotates at a reduced speed which 
becomes more reduced the greater the shunt 
S. 

to the slipping of an ordinary belt. 
If the reversing valves are placed in the 

central position the receiving motor e re 
mains stationary while the pump c contin 
ues to rotate being carried around by its 
driving connection. 
If while the motor e is working in one 

direction the reversing valves are operated 
to produce the reversal of its working a 
braking action will be applied to the shaftb 
which slows down and stops. A suitably 
loaded safety valve permits this braking ac 
tion to be so limited that the pressure of the 
liquid never acquires a dangerous value in 
the apparatus. a 
Upon the pipes g and m are placed two 

compressed air reservoirs and s which act 
as dash pots. . ?? ' 

Before starting there is created in these 
reservoirs, by the aid of small hand pump a 
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pressure of air P. As soon as the engine 
is charged, the air of the reservoir r is com 
pressed to a pressure, PdB. The air in 
the reservoirs consequently expands to a 
pressure Pa<Po Po must be so selected 
that P, is still sufficient to insure the com 
plete filling of the small pump body. 
This action presents a new analogy with 

that of the ordinary belt, the initial tension 
To of which is regulated before starting 
and which assumes during working a tension 

- TDT upon the driving pulley and a ten 
sion T<To upon the driven pulley. 
As has been seen the variable speeds of 

the shaft b are obtained by the aid of shunt 
of a portion of the liquid. They conse 
quently bring about a loss of power and 
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lower the efficiency of the transmission. 
The apparatus shown in Figs. 4 to 6 is de 
signed to remedy the inconvenience and per 
mits the different compartments o' c? ca of 
the pump c to be short-circuited upon each 
other successively by causing their suction 
and force sides to communicate with each 
other. The compartments which are not iso 
lated continue to supply the active liquid 
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to the pipes of the reversing motor. The 
transmission can therefore be effected with 
as many ratios of speed or different varia 
tions as can be carried out by the different 
ratios between the volume of the compart 
ments of the engine a which are not isolated 
and the volume of the receiving engine. 
For this purpose the various force pipes 

p of the various compartments open into a 
cylindrical collecting pipe u in which a pis 
tonae works. According to the position oc 
cupied by the piston the liquid is forced to 
Ward one or the other end of the pipe ai. 
The various suction pipes o of the various 

compartments open into another cylindrical 
collecting pipe identical with the first one 
and arranged parallel thereto. In the pipe 
• Works a piston y. According to the posi 
tion occupied by the pistony the liquid en 
tering the pump compartments must come 
either from one end or the other of the col 
lecting pipe v. The two pistons are con 
jugated in such a manner that they always 
remain together at the same height and that 
they consequently uncover at the same time 
the Suction and force orifices of one and the 
Same compartment. v ??( 
If therefore the left hand ends (for ex 

ample) of the cylindrical pipes u and ny re 
spectively be caused to communicate with 
the collecting pipes 9 and m of the pump, 
and if their right hand ends be connected to 

60 
gether by a pipe of curved form t, all the 
compartments placed on the left of the pis 
tons will work effectively while the com 
partments placed on the right will be short 
circuited on each other. 

Instead of dividing the pump g into sev 
eral compartments the receiving motor a 
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may be divided and the various compart 
ments short-circuited on each other by the 
aid of an exactly similar arrangement. If 
necessary the two apparatus may also be 
combined, that is to say the short-circulat 
ing of the compartments of two engines may 
be utilized simultaneously. For example if 
the two engines each have four compart 
ments it is possible in this way to obtain 
for one and the same speed in of the shaft a 
16 different speeds of the shaft b. 
The simultaneous use of several compart 

ments capable of being short-circuited and 
the shunting of a portion of the liquid by 
the aid of gate valves for reversing it per 
mits of a transmission being obtained by 
the apparatus which imparts to the shaft b 
for one and the same speed of the shaft a 
all the speeds either forward or backward 
comprised between Zero and a certain maxi 
mum speed. 
For certain of these speeds obtained by 

the short-circuiting of compartments and 
without any shunt of the fluid there is no 
loss of power and the efficiency assumes its 

For intermediate speeds maximum value. 
between the preceding ones, it is necessary 
to have recourse to the shunt. The efficiency 
is then lowered but this does not present any 
great, inconvenience in practice if care be 
taken to so select the volumes of the com partments that the speeds obtained without 
any shunt shall be the speeds of the ordi 
nary kind required, the intermediate speeds, 
that is to say those which are obtained by 
the use of the shunt, being then speeds called 
working speeds. 
When a large number of compartments 

are short-circuited on each other, the agita tion of the liquid they contain uselessly ab 
sorbs a large amount of work which is the 
cause of the lowering of the efficiency of the 
apparatus for high ratios of transmission. 
This disadvantage can be avoided by in 

suring the automatic emptying and filling 
of the compartments which cease to work or 
those which it is desired to throw into ac 
tion again by the aid of an arrangement 
such as that, shown in Fig. 7. 
The curved pipe t; which establishes coin 

munication between the two cylindrical col 
lecting pipes is and y is dispensed with. A 
third cylinder A is connected to the cylin 
ders u and v. Hin this cylinder Works a pis 
ton ID the stroke of which is equal to that 
of the pistons Q and y and the rod of which 
is worked in the same time as those of the 
pistons 33 &nd gy. 
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The section of the cylinder A is deter 
mined in such a manner that the piston D 
produces, for each movement corresponding 
to the cutting out of circuit of a compart 
ment of the engine c, a volume equal to that 
of this compartment and the dead spaces 
which depend thereon. 
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A pipe E puts the right hand end of the 
cylindrical pipe u into communication with 
the right hand end of the cylinder A. A. 
spring valve F, which opens outward, is 
placed at the beginning of the pipe E upon 
the cylinder it. A second pipe G puts the 
right hand end of the cylinder A into com 
munication with the left hand end of the 
cylindrical pipe v. A spring valve H, 
which opens outward, is placed at the 
beginning of the pipe G upon the cylin 
der A. 
When the operating lever is worked to 

short-circuit a compartment of the ma 
chine c, the liquid which fills this compart 
ment and its dead spaces is forced by the 
flat piston a through the cylindrical pipe 
u, the valve F and the pipe E and fills the 
empty space which the piston D has pro 
duced in the cylinder A. 
When the operating lever is worked to 

throw a compartment of the engine e into 
operation again, the piston D forces 
through the valve H, the pipe G and the 
cylindrical pipe v, a volume of liquid suf 
ficient to fill the next compartment put into 
operation. 

Experience has shown that in order to 
insure a sufficient cooling of the liquid it is 
necessary to cause it to circulate in a re 
frigerator cooled by water or air at a low 
temperature. This circulation may be s ob 
tained by the aid of a small independent 
rotary pump. One of the compartments 
of the engine e may with advantage be 
used as a circulating pump. This is illus 
trated in Figs. 4° and 5. The compart 
ment o' is so constructed that the fluid is 
circulated when the remaining compart 
ments cº—64 are short-circuited. The ori 
fice establishing communication between 
the compartment c' and the delivery pas 
sage u is omitted, while the orifice which 
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connects c' with the suction passage v is re 
tained (Fig. 5). The fluid enters c. 
through v and is delivered to the port 'u'. 
leading to a cooling coil u of any suitable 
character, whence it is led back through 
pipe u and port u' into the suction pipem. 

It will be understood that it is possible 
by a suitable change of form and very 
slight extension of the suction and force 
pipes, to place the motive and receiver 
parts so that the two shafts a and b occupy 
any relative position. 

Finally in the same way as the fluid 
under pressure forced up by the motive 
part can be utilized in two or more re 
ceivers, one and the same receiver may re 
ceive the motive fluid under pressure forced 

... up by two or more motor pumps driven 

65 

by different motors. 
... The apparatus according to this inven 
tion consequently permits of the distribu 
tion over two or more receiving shafts of 

.. ments, 

the motive power furnished by one and the 
same motor shaft or of the concentration. 
upon one and the same receiving shaft of 
the power furnished by two or more motor 
shafts. 
What I claim and desire to secure by 

Letters Patent of the United States is: 
1. A variable speed transmission appara 

tus comprising a plurality of geometri 
cally similar rotary pumps, conduits con 
necting Saidpumps, valves controlling the 
reversal of direction of flow through said 
conduits, the rotary elements of said pumps 
moving in harmony with the movement of 
liquid therethrough and operating indiffer 
ently as pump or motor and in either direc 
tion of rotation, the body of at least one of 
said pumps comprising a plurality of com 
partments, intake and discharge collecting 
chambers common to said compartments 
and communicating with each other at one 
end and with the intake and discharge con 
duits connecting the pumps at their other 
ends, in combination with valves working 
in harmony in said collecting chambers to 
short circuit said collecting chambers or to 
open the same to the circulating conduits 
connecting the pumps. ? 

2. A variable speed transmission appara 
tus comprising a plurality of geometrically 
similar rotary pumps, conduits connecting 
said pumps, valves controlling the reversal 
of direction of flow through said conduits, 
the rotary elements of said pumps moving 
in harmony with the movement of liquid 
therethrough and operating indifferently as 
pump or motor and in either direction of 
rotation, the body of at least one of said 
pumps comprising a plurality of compart 

intake and discharge collecting 
chambers of cylindrical shape common to 
said compartments and communicating 
with each other at one end and with the 
intake and discharge conduits connecting 
the pumps at their other ends, in combina 
tion with piston valves working in harmony 
in said collecting chambers to short circuit 
said collecting chambers or to open the 
same to the circulating conduits connecting 
the pumps. 

3. A variable speed transmission appara 
tus comprising a plurality of geometrically 
similar rotary pumps, conduits connecting 
said pumps, valves controlling the reversal 
of direction of flow through said conduits, 
the rotary elements of said pumps moving 
in harmony with the movement of liquid 
therethrough and operating indifferently 
as pump or motor, and in either direction 
of rotation, the body of at least one of said 
pumps comprising a plurality of compart 
ments, intake and discharge collecting 
chambers common to said compartments 
and communicating with each other at one 
end and with the intake and discharge con 
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duits connecting the pumps at their other 
ends, in combination with valves working 
in harmony in said collecting chamber to 
short circuit said collecting chambers or to 
open the same to the circulating conduits 
connecting the pumps, together with means 
for automatically emptying the short cir 
cuited compartments of the pump. 

4. A variable speed transmission appara 
tus comprising a plurality of geometrically 
similar rotary pumps, conduits connecting 
said pumps, valves controlling the reversal 
of direction of flow through said conduits, 
the rotary elements of said pumps moving 
in harmony with the movement of liquid 
therethrough and operating indifferently 
as pump or motor and in either direction 
of rotation, the body of at least one of 
said pumps comprising a plurality of com 
partments, intake and discharge collecting 
chambers of cylindrical shape , commons to 
said compartments and communicating with 
each other at one end and with the intake and 
discharge conduits connecting the pumps 
at their other ends, in combination with 
piston valves working in harmony in said 
collecting chambers to short circuit said 
collecting chambers or to open the same to 
the circulating conduits connecting the 
pumps, together with an auxiliary reser 
voir cylinder opening to said collecting cyl 
inders, a piston working therein in har 
mony with the pistons in the collecting 
cylinders, a valve controlling the connec 
tion between said reservoir cylinder and 
the discharge collecting cylinder, the capac 
ity of said reservoir cylinder being such 

40 

that its piston opens a space corresponding 
in volume to the cubic capacity of a pump 
compartment on the short circuiting of the 
latter by the pistons of the collecting cylin 
ders, substantially as described. 

5. A variable speed transmission appara 

'ii, 288,388 

tus comprising a plurality of geometrically 
similar rotary 
as a motor, conduits connecting said pumps, 
valves controlling the reversal of direction 
of flow through Said conduits, said con 
duits having a diameter of gradually in 
creasing cross section in the direction of 
flow from the pump to the motor and of 
gradually decreasing cross section from the 
motor to the pump, whereby the is viva 
of the fluid from the pump is transformed 
into static pressure and vice versa, as de 
scribed. - 

6. A variable speed transmission appara 
tus comprising a plurality of geometrically 
similar rotary pumps, conduits connecting 
said pumps, valves controlling the reversal 
of direction of flow through said conduits, 
the rotary elements of said pumps moving 
in harmony with the movement of liquid 
therethrough and operating indifferently 
as pump or motor and in either direction 
of rotation, the body of at least one of 
said pumps comprising a plurality of com 
partments, intake and discharge collecting 
chambers common to said compartments, 
and valves in said collecting chamber for 
cutting off or opening said compartments 
to the circulating conduits connecting the 
pumps, a cooling radiator, means for con 
necting one of said compartments with 
said radiator and returning the fluid to 
the apparatus, and means for preventing 
discharge from said compartment save 
through said pipe, substantially as de 
scribed. 

In testimony whereof have signed my 
name to this specification, in the presence 
of two subscribing witnesses. 

MÄÜRIÔEirOURRETL. 
VWitnesses: 

RoNoCHEY, 
R. E. LOMGRAN. 
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