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57 ABSTRACT 
A gear pump and motor having a housing, a pair of 
gears engaged with each other, and a seal block dis 
posed between the inner surface of the housing at high 
pressure side and the teeth ends of the gears, which 
has the seal block having a passage formed there 
through for hydraulic oil, a plurality of pressure cham 
bers formed between the inner surface of the housing 
and the seal block, and a plurality of holes or passage 
are formed in the seal block for communicating the 
pressure chamber with the gear side. Thus, it prevents 
hydraulic oil from leaking to provide a high efficient 
gear pump and motor. 

7 Claims, 27 Drawing Figures 
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GEAR PUMP AND MOTOR HAVING ASEALED 
LOCK FOR PREVENTING HYDRAULCO FROM 
LEAKING BETWEEN THE ENDS OF THE TEETH 

OF THE GEARS 

This invention relates to a gear pump and motor, and 
more particularly to improve gear pump and motor 
having a seal block for preventing hydraulic oil from 
leaking between the teeth ends of the gears. 

In the conventional gear pump and motor, a drive 
gear and a driven gear are engaged in mesh with each 
other in a housing, and for example, when this gear 
pump and motor is used as a pump, fluid is intaken 
from an inlet by means of the rotation of the drive and 
driven gears, and is fed out from an outlet as high pres 
sure (when the gear pump and motor is used as a mo 
tor, fluid intaking side becomes high pressure). In order 
to prevent gap or clearance from being produced at the 
ends of the gears at high pressure side and to lessen the 
area for bearing high pressure fluid, in such type of gear 
pump and motor, a seal block is so disposed that the 
teeth ends of the drive and driven gears are contacted 
with each other in the housing at high pressure side. 
However, since the conventional seal block of the 

gear pump and motor is symmetrical with respect to the 
engaging center of the drive and driven gears, the pres 
sure distribution of hydraulic fluid for acting onto the 
surface of the seal block contacting with the drive and 
driven gears is different at the drive side and at the 
driven side in every half pitch of the gears. For this rea 
son, the seal block vibrates, or one contacting portion 
of the seal block with the gear is worn so that the seal 
block is displaced to one side. Thus, it is impossible to 
obtain stable sealing of the teeth ends of the gears of 
the gear pump and motor. 
More particularly, when the contacting conditions of 

the contacting portions of the seal block with the teeth 
ends of the drive and driven gears are different at the 
drive side and at the driven side, the pressure distribu 
tion of hydraulic fluid for acting onto the contacting 
portion of the seal block at the drive side and the pres 
sure distribution of hydraulic fluid for acting onto the 
contacting portion of the seal block at the driven side 
are different with the result that one hydraulic pressure 
becomes higher than the other hydraulic pressure so 
that there takes place a couple of forces that overall the 
seal block rotates along the outer periphery of the seal 
block. Therefore, the contacting of the teeth ends of 
the gear with the contacting portion of low pressure 
side becomes stronger than the other with the result 
that one side is worn as its disadvantage. 

Further, since the width of the seal block is made 
equal to the width of the gears in the conventional gear 
pump and motor so that the longitudinal movement of 
the seal block is affected only by the hydraulic force, 
if the urging force of the seal block onto the gears is 
strong, the seal block is gradually worn by means of the 
contacting with the teeth ends of the gears. 
This invention contemplates to eliminate the afore 

mentioned disadvantages of the conventional gear 
pump and motor, and to provide an improved gear 
pump and motor. 

It is an object of the present invention to provide a 
gear pump and motor which may always maintain the 
contacting of the teeth ends of the gears with the seal 
block so as to prevent high hydraulic pressure fluid 
from leaking from the teeth ends of the gears. 
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2 
It is another object of the present invention to pro 

vide a gear pump and motor which may not vibrate the 
seal block so as to obtain stable sealing of the teeth 
ends of the gears. 

It is a further object of the present invention to pro 
vide a gear pump and motor which may prevent the 
variation of the seal block. 

It is still another object of the present invention to 
provide a gear pump and motor which may easily pro 
duce a pressure chamber so as to improve the accuracy 
thereof. 

It is still another object of the present invention to 
provide a gear pump and motor which may improve the 
endurance thereof. 

It is still another object of the present invention to 
provide a gear pump and motor which may easily bal 
ance the hydraulic pressure of the seal block. 
One characteristic feature of the present invention is 

a gear pump and motor having a housing, a pair of 
gears engaged with each other, and a seal block dis 
posed between the inner surface of the housing at high 
pressure side and the teeth ends of the gears, which 
comprises the seal block having a passage formed 
therethrough for hydraulic oil a plurality of pressure 
chambers formed between the inner surface of the 
housing and the seal block, and a plurality of holes 
formed in the seal block for communicating the pres 
sure chamber with the gear side. 
These and other objects, features and advantages of 

the present invention will becomes apparent from the 
following description taken in conjunction with the ac 
companying drawings, in which: 

FIG. 1 is a longitudinal sectional view of the conven 
tional gear pump and motor; 
FIG. 2 is a schematic view of the conventional gear 

pump and motor for explanatory purpose; 
FIG. 3 is a longitudinal sectional view of the gear 

pump and motor of the present invention; 
FIG. 4 is a sectional view of the gear pump and motor 

taken along the line IV - IV in FIG. 3; 
FIG. 5 is an enlarged perspective view of one em 

bodiment of the seal block used in the present inven 
tion; 
FIG. 6 is a side view of the seal block showing the 

state of the pressure distribution acting onto the seal 
block; - 

FIG. 7 is a side view of another embodiment of the 
seal block used in the present invention; 
FIG. 8 is a side view of a further embodiment of the 

seal block used in the present invention; 
FIG. 9 is a back view of the seal block shown in FIG. 

8; 
FIG. 10 is a sectional view of another embodiment of 

the gear pump and motor of the present invention; 
FIG. 11 is an enlarged partial view at the part XI in 

FIG. 10; 
FIG. 12 is an enlarged partial view at the part XII in 

FIG. 10; 
FIG. 13 is a longitudinal sectional view of the essen 

tial part of a further embodiment of the present inven 
tion; 
FIG. 14 is a plan view of the plate used in this inven 

tion; 
FIG. 15 is a sectional view of the plate taken along 

the line XV - XV in FIG. 14; 
FIG. 16 is a longitudinal sectional view of still an 

other embodiment of the present invention; 
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FIG. 17 is a front view of the essential part of the 
present invention; 
FIG. 18 is a sectional view taken along the line XVIII 
- XVIII in FIG. 17; 
FIG. 19 is a perspective view of the seal plate used in 

the present invention; 
FIG. 20 is a plan view of still another embodiment of 

the seal plate used in the present invention; 
FIG. 2i is a sectional view of the seal plate taken 

along the line XXI - XXI in FIG. 20; 
FIG. 22 is a sectional view of the seal plate taken 

along the line XXII - XXII in FIG. 20; 
FIG. 23 is a schematic view of the seal plate used in 

the present invention for the explanatory purpose; 
FIG. 24 is a side view partially omitted of still another 

embodiment of the present invention; 
FIG. 25 is a schematic view of the essential part of 

the device shown in FIG. 24; 
FIG. 26 is a sectional view taken along the line XXVI 
- XXVI in FIG. 25; 
FIG. 27 is a view seen in the direction by an arrow 

XXVII in FIG. 26. 
For the better understanding of the present inven 

tion, the conventional gear pump and motor will now 
be described with reference to FIGS. I and 2. 
As shown in FIG. , in the conventional gear pump 

and motor, a drive gear 2 and a driven gear 3 are en 
gaged in mesh with each other in a housing , and for 
example, in the event that this gear pump and motor is 
used as a pump, fluid is intaken from an inlet 4 by 
means of the rotation of the drive and driven gears 2 
and 3, and is fed out from an outlet 5 as high pressure 
(when the gear pump and motor is used as a motor, 
fluid intaking side becomes high pressure). In order to 
prevent gap or clearance from being produced at the 
ends of the gears 2 and 3 at high pressure side and to 
lessen the area for bearing high pressure fluid in such 
type of gear pump and motor, a seal block 6 is so dis 
posed that the teeth ends of the drive and driven gears 
2 and 3 are contacted with each other in the housing 

at high pressure side. 
However, since the conventional seal block 6 of the 

gear pump and motor is symmetrical with respect to the 
engaging center of the drive and driven gears 2 and 3 
as shown in FIG. 1, the pressure distribution of hydrau 
lic fluid for acting onto the surfaces 6a and 6b of the 
seal block 6 contacting the drive and driven gears 2 and 
3 is different at the drive side and at the driven side in 
every half pitch of the gears 2 and 3, as shown in FIG. 
6. Therefore, the seal block 6 vibrates, or one contact 
ing portion 6a or 6b of the seal block with the gear is 
worn so that the seal block 6 is displaced to one side. 
Thus, it is impossible to obtain stable sealing of the 
teeth ends of the gears 2 and 3 of the gear pump and 

OtOr. 

Further, when the contacting conditions of the con 
tacting portions 6a and 6h of the seal block 6 with the 
teeth ends of the drive and driven gears 2 and 3 are dif 
ferent at the drive side and the driven side, the pressure 
distrubution of hydraulic fluid for acting onto the con 
tacting portion of the seal block 6 at the drive side and 
the pressure distrubution of hydraulic fluid for acting 
onto the contacting portion of the seal block 6 at the 
driven side are different with the result that one hy 
draulic pressure becomes higher than the other hydrau 
lic pressure so that there takes place a couple of forces 
that overall the seal block 6 rotates along the outer pe 
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4. 
riphery of the seal block 6. Therefore, the contacting 
of the teeth ends of the gear with the contacting portion 
of low pressure side becomes stronger than the other 
with the result that one side is worn. 
Then, since the width of the seal block 6 is made 

equal to the width of the gears 2 and 3 in the conven 
tional gear pump and motor as shown in FIG. 2 so that 
the longitudinal movement of the seal block 6 is af 
fected only by the hydraulic force, if the urging force 
of the seal block 6 onto the gears is strong, the seal 
block 6 is gradually worn by means of the contacting 
with the teeth ends of the gears 2 and 3. 
Reference is now made to FIGS. 3 to 5, which show 

one embodiment of the gear pump and motor of the 
present invention. 
A seal block 6 is disposed between the inner surface 

8 of a housing 1 at high pressure side and the teeth ends 
10 and 12 of gears 2 and 3 engaged with each other, 
and has a chamber 14 formed therethrough for hydrau 
lic oil, and pressure chambers 16 are formed between 
the inner surface 8 of the housing 1 and the seal block 
6. Holes or passages 18 are formed in the seal block 6 
for communicating the pressure chamber 16 with the 
gear side. 
The seal block 6 is so formed as to be the same width 

as that of the gears 2 and 3, and the housing is com 
posed of a body 1a and a cover 1b connected by bolts 
20. Numeral 22 represents an inlet, and 24 represents 
an outlet. Seal rubbers 34 and backup plates 36 are 
provided in the pressure chamber 16 for preventing 
high pressure hydraulic oil from leaking from the con 
tacting surfaces of the inner surface 8 of the housing 1 
and the seal block 6. The drive gear 2 is journalled with 
a drive shaft 26, and the driven gear 3 is journalled with 
a driven shaft 28. The shafts 26 and 28 are rotatably 
mounted to the housing 1 through bearings 30. Nu 
meral 32 represents circular side plates which are dis 
posed between the gears 2, 3 both ends of the seal 
block 6 and the inner surface of the housing 1, respec 
tively. A hole 38 is formed in the side plate 32 to com 
municate with the chamber 14. The side plate 32 is al 
ways urged in contact with the gears 2 and 3 and the 
both ends of the seal block 6 by high pressure hydraulic 
oil introduced between the inner surface of the housing 
1 and the side plate 32, that is, by the hydraulic pres 
sure in the chamber 14, so as to prevent the hydraulic 
oil from leaking from the gears 2 and 3 and both ends 
of the seal block 6. In the drawings, movable type side 
plate (push type) is shown, but stationary type side 
plate may also be used within the scope of this inven 
tion. 

It should be understood from the foregoing descrip 
tion that since the pressure chamber 16 is formed at the 
seal block 6 to be communicated with the gear side 
through the holes 18 as this is used as a pump, the seal 
block 6 is always urged in the direction to contact with 
the teeth ends 10 and 12 of the gears 2 and 3 by the dis 
charge pressure of the hydraulic oil at high pressure 
side, and even if the discharge pressure becomes high 
so that the gears 2 and 3 are moved to low pressure side 
or intake side in case of pump, since the seal block 6 
moves followed by the movement of the gears 2 and 3, 
the contacting of the teeth ends 10 and 12 of the gears 
2 and 3 with the seal block 6 may be always kept con 
stant, and accordingly it is possible to prevent high 
pressure fluid from leaking from the teeth ends 10 of 
the gears 2 and 3. Further, since it has less part acting 
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with the high pressure, it is possible to reduce the bear 
ing load at the same time to reduce the thickness of the 
housing. 
Referring now to FIGS. 6 and 7, another embodiment 

of the seal block used in the gear pump and motor of 
the present invention will now be described. 
As shown in FIG. 7, the seal block 6 is so formed as 

to be asymmetrical with respect to the engaging center 
of the gears 2 and 3 in such a manner that the contact 
ing portions 6c and 6d of the seal block 6 with the gears 
2 and 3, respectively are displaced by half pitch of the 
gears in circumferential direction of one gear. How 
ever, the length of arcuate of the contacting portions 6c 
and 6d are equal, and its length is slightly longer than 
the length of one pitch of the gear plus the width of the 
teeth ends. 
Thus, the contacting state of the contacting portion 

6c of the seal block 6 and the drive gear 2 becomes the 
same as the contacting state of the contacting portion 
6d of the seal block 6 and the driven gear 3 so that the 
pressure distrubution acting onto the contacting por 
tions 6c and 6d becomes equal, as shown in FIG. 7. This 
pressure distrubution is varied as the teeth ends moves, 
but becomes equal at both contacting portions 6c and 
6d. 

It should be understood that since the contacting por 
tions 6c and 6d of the seal block 6 are displaced by half 
pitch of the gear in phase at the drive side and at the 
driven side, the pressure acting onto both contacting 
portions 6c and 6d becomes equal, and accordingly the 
seal block does not vibrate, nor a couple of forces act 
to the seal block 6, but the seal block is held in station 
ary state thereby providing always stable sealing of the 
teeth ends. 
Reference is now made to FIGS. 8 and 9, which show 

a further embodiment of the seal block used in the gear 
pump and motor of the present invention. As shown in 
FIG. 8, holes 42a and 42b are formed from the contact 
ing portions 6a and 6b of the seal block 6 toward the 
center of the seal block 6 in such a manner that both 
holes 42a and 42b are crossed at their ends so as to 
communicate the contacting portions 6a and 6b with 
the holes 42a and 42b. The opened position of the holes 
42a and 42b are symmetrically disposed at the contact 
ing portions 6a and 6b of the seal block 6, and are dis 
posed substantially intermediate in arcuate direction of 
the contacting portions. And, as shown in FIG. 9, the 
lateral position of the holes 42a and 42b are any place 
at right and left position of the passage 14 of the seal 
block 6. 
Thus, the contacting portion 6a contacting with the 

drive gear 2 and the contacting portion 6b contacting 
with the driven gear 3 are communicated with each 
other through the holes or passages 42a and 42b so that 
the pressure acting onto the contacting portions 6a and 
6b of the seal block 6 becomes equal, 
Although the holes 42a and 42b are formed in the 

seal block 6 in the above embodiment, they may be 
formed on the side surface of the seal block 6 as 
grooves so as to communicate with the contacting por 
tions 6a and 6b, or grooves may be provided on the side 
plate 32. In this case, it is necessary that both side sur 
faces must be cut to form grooves so that the thrust 
force may not act onto the seal block 6. 

It should be understood that since both the contact 
ing portions 6a and 6b of the seal block 6 with the gears 
2 and 3 are communicated with each other by the holes 
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6 
42a and 42b, the pressure distribution acting onto both 
contacting portions 6a and 6b becomes equal, and ac 
cordingly a couple of forces may not act onto the seal 
block 6, but stable sealing of the seal block 6 with the 
teeth ends of the gears 2 and 3 may be conducted. 
Referring now to FIGS. i0 and 12, which show still 

another embodiment of the gear pump and motor of 
the present invention, on the outer surface of the seal 
block 6 are formed pressure chambers 16a, 16b and 
6c. The center pressure chamber 16b is communi 

cated between the gears 2 and 3 through the passage 
14, and a stepped portion 44 is formed at the opening 
of the pressure chamber 16b at the passage 14, and a 
collar 46 is engaged at the outlet 22 of the housing 1 
to be inserted into the stepped portion 44 so as to from 
a throttle 48 with the collar 46 and the stepped portion 
44. The pressure chambers 16a and 16c are communi 
cated between the gears 2 and 3 through holes 18a and 
18b, respectively, and throttles 50 and 52 are formed 
at the holes 18a and 18b, respectively. O-rings 54 are 
engaged with the pressure chambers 16a, 16b and 16c 
to be urged onto the inner peripheral surfaces of the 
housing 1. 
When the seal block 6 moves in X direction, the vol 

ume of the pressure chambers 16a, 16b and 16c be 
comes smaller, and accordingly the hydraulic oil tends 
to flow through the throttles 50, 48 and 52 and holes 
18a, 14 and 18b toward the gear side, but the hydraulic 
pressure in the pressure chambers 16a, 16b and 16c be 
comes higher than the pressure at the gear side by the 
flow resistance of the trottles 50, 48 and 52 so as to pre 
vent the seal block 6 from moving in X direction. 
On the other hand, when the seal block 6 moves in 

X' direction, the volume of the pressure chambers 16a, 
16b, and 16c becomes larger, and accordingly the hy 
draulic oil tends to flow from the gear side through the 
holes 18a, 14 and 18h toward the pressure chambers 
16a, 16b and 16c, and therefore, the hydraulic pressure 
at the gear side becomes lower than the pressure of the 
pressure chambers 16a, 16b and 16c so as to prevent 
the seal block 6 from moving in X" direction. 

It should be understood that since the throttles 50, 48 
and 52 are provided in the holes 18a, 14 and 18b for 
communicating the pressure chambers 16a, 16b and 
16c on the outer surface of the seal block 6 between the 
gears 2 and 3, the force of restitution takes place in the 
direction opposite to the moving direction of the seal 
block 6 against the movement of the seal block 6, and 
accordingly the variation of the seal block may be pre 
vented. 
Referring now to FIGS. 13 to 15, which show still an 

other embodiment of the gear pump and motor of the 
present invention, the seal block 6 is composed of a 
seal block body 6c and a plate 6f More particularly, 
the seal block body 6c has holes 18a, 14 and 18b there 
through, and the plate 6f also has holes 56, 58 and 60 
and is bent along the outer surface of the seal block 
body 6c. This plate 6f is so disposed in the housing 1 as 
to be superimposed on the outer surface of the seal 
block body 6e in such a manner that the holes 56, 58 
and 60 form pressure chambers 16a, 16b and 16c to 
gether with the outer surface of the seal block body 6c. 
O-ring 54 are disposed in the pressure chambers 16a, 
16b and 16c. 
FIG. 16 shows still another embodiment of the gear 

pump and motor of this invention, and the pressure 
chambers 16a, 16b and 16c are formed on the inner 
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surface of the plate 6f together with the outer contact 
ing surface of the seal block 6, and a hole 62 is formed 
in the pressure chamber 16b at the center thereof, and 
the outer surface of the plate 6f is slidingly contacted 
with the inner peripheral surface of the housing . 

It should be understood that since the seal block 6 is 
composed of the seal block body 6e having the holes 
18a, 14 and 18c, and the plate 6f having the pressure 
chambers 16a, 16b and 16c opposite to the holes 18a, 
14 and 18b in contact with the outer surface of the seal 
block body 6e, and accordingly the plate 6f is simply 
constructed in such a manner that only holes are 
formed at the plate and the plate 6f is bent along the 
outer surface of the seal block body 6e, the pressure 
chambers are very easily formed so as to improve the 
accuracy thereof. 
Reference is now made to FIGS. 17 to 23, which 

show still another embodiment of the gear pump and 
motor of the present invention. 

In this embodiment, the pressure chambers 16a, 16b 
and 16c are formed on the outer surface of the seal 
block 6, and are communicated between the gears 2 
and 3 through the holes 18a, 14 and 18b. As shown in 
FIG. 17, these pressure chambers 16a, 16b and 16c 
have the same length of the width as the width of the 
seal block 6, and seal plates 64 of the same length as 
the total length of the pressure chambers 16a and 16c 
are engaged slidably in the pressure chambers 16a and 
16c. As shown in FIGS. 20 to 22, the seal plate 64 may 
have a recess 66 at the inside surface, or as shown in 
FIG. 19, it may be of planar shape. A seal plate 70 
formed with a hole 68 therethrough is slidably engaged 
at the center in the pressure chamber 16b. 

In such a structure, hydraulic oil between the gears 
2 and 3 acts to the pressure chambers 16a, 16b and 16c 
through the holes 18a, 14 and 18h with the result that 
the seal plates 64 and 70 are urged onto the inner pe 
ripheral surfaces of the housing 1. At this time, the seal 
block 6 is moved laterally of the drawing, and there are 
produced gaps between the seal block 6 and the inner 
peripheral surface of the housing 1, and accordingly 
high pressure hydraulic oil tends to flow to the end sur 
faces 6g of the seal block 6 from the gap of the pressure 
chambers 16a, 16b and 16c, but since the end surfaces 
6g are urged by the side plates 32, the hydraulic oil can 
not flow out therefrom. 

It should be understood that since the present inven 
tion comprises the seal block 6 formed with the pres 
sure chambers 16a, 16b and 16c having the same length 
as the width of the seal block on the outer surface 
thereof, seal plates 64 having the same length as the 
length of the pressure chambers 16a, and 16c and slid 
ably engaged with the pressure chambers 16a, and 16c, 
seal plate 70 having the same length as the length of the 
pressure chamber 16b, and a hole 68 at the center 
thereof and slidably engaged with the pressure cham 
ber 16b, and side plates 32 contact at both ends of the 
seal plates 64 and 70, the pressure chamber may be 
formed along all the width of the seal block in compari 
son with the pressure chamber containing the O-rings 
and backup rings as the foregoing embodiment so that 
the working is easy so as to provide easily accuracy, 
and since the seal plate is used instead of O-ring, its 
breakage is less so as to improve its endurability. 
Referring now to FIGS. 24 to 27, which show still an 

other embodiment of the gear pump and motor of the 
present invention, collar 6h is projected from both 
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8 
sides of the outer surface of the seal block 6, and 
grooves 74, 76 and 78 are formed on the outer surface 
of the scal block 6, and the groove 76 are communi 
cated through a hole 80 between the gears 2 and 3. Side 
plates 82 are provided at both side surfaces of the seal 
block 6 in such a manner that clearance t is provided 
between the peripheral surface 82a of the side plates 82 
and the collar 6h. 
When the gear side 6i of the seal block 6 is contacted 

with the teeth ends of the gears 2 and 3 to be worn, the 
collar 6h contacts with the peripheral surface 82a of 
the side plate 6 so that the seal block 6 does not move 
to the gear 2 and 3 side so as to prevent the seal block 
6 from wearing. 

It should be understood that since the collar 6h is 
formed on both sides of the outer surface of the seal 
block 6 so that clearance t is provided between the pe 
ripheral surface 82a of the side plates 82 disposed at 
both sides of the seal block 6 and the collar 6h, the 
wear by the contact of the seal block 6 with the gears 
2 and 3 is prevented by contacting the collar 6h with 
the side plates 82 so as to improve the endurability and 
it is easy to provide hydraulic balance of the seal block. 

What is claimed is: 
1. A gear pump or motor having a housing including 

an inner and outer surface and at least two ports com 
municating between the interior and exterior thereof 
providing an inlet and outlet for the pump or motor; a 
pair of gears engaging each other within a portion of 
said housing, and a seal block disposed within said 
housing between the inner surface of the housing at the 
high pressure side thereof and the teeth ends of the 
gears wherein said seal block includes a first passage 
communicating between the portion of said housing oc 
cupied by said gears and one of said ports, a plurality 
of pressure chambers formed between the inner surface 
of said housing and said seal block; and a plurality of 
second passages formed between said pressure cham 
bers and the portion of the housing occupied by said 
gears at the periphery of the gears spaced from the high 
pressure engagement area of the gears. 

2. A gear pump or motor as set forth in claim 1, 
wherein a portion of said seal block facing one of said 
gears is displaced by half the pitch of said gears in the 
circumferential direction with respect to a portion of 
said seal block facing the other of said gears. 

3. A gear pump or motor as set forth in claim 1, 
wherein said plurality of pressure chambers comprise 
three pressure chambers, the center of the three pres 
sure chambers communicates between the gears 
through a passage, and a stepped portion is formed at 
the opening of said center pressure chamber at said 
passage, and wherein a collar is engaged at the outlet 
of said housing, said collar being inserted into the 
stepped portion to form a throttle therewith, and 
wherein the side pressure chambers communicate be 
tween the gears through holes in which throttles are 
formed, and wherein O-rings are engaged with the pres 
sure chambers. 

4. A gear pump or motor as set forth in claim 1, 
wherein said seal block comprises a seal block body 
having holes formed therethrough, and a plate having 
a plurality of pressure chambers opposite to said holes 
of said seal block body in contact with the outer surface 
of said seal block body. 
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5. A gear pump or motor as set forth in claim . 
wherein said pressure chambers have the same the 
width as the width of said seal block with seal plates of 
the same length as the total length of said pressure 
chambers engaged slidably in said pressure chambers 
and wherein a seal plate is formed with a hole there 
through slidably engaged at the center in an intermedi 
ate pressure chamber of said plurality of pressure 
chambers. . 

6. A gear pump or motor as set forth in claim i, in O 

15 

20 

30 

35 

40 

45 

50 

65 

10 
cluding a collar projecting from both sides of the outer 
surface of said seal block, and side plates provided at 
both side surfaces of said seal block in such a manner 
that clearance is provided between the peripheral sur 
face of the side plates and the collar. 

7. A gear pump or motor as set forth in claim 
wherein at least one third passage is formed in said seal 
block between said pressure chambers. 
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