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Patented July 11, 1939 

UNITED STATES 

2,165,750 

PATENT OFFICIE 
2,165,750 

ELEXIBLE MOUNTING FOR INTERNAL COM 
BUSTION ENGINES 

Joseph Hugh Stott Gardner and John Kynaston 
Gardner, Patricroft, near Manchester, England, . 
assignors to L. Gardner & Sons Limited, Patri 
croft, near Manchester, England, a British com– 
pany 

Application July 23, 1937, Serial No. 155,348 
In Great Britain October 16, 1936 

3 Claims. 

Internal combustion engines and particularly 
petrol engines have been suspended in motor 
Vehicle chassis at three points which permit of 
Oscillation of the engine (due to torsional re 
action forces) aboutits natural axis. The move 
ment has usually been allowed for by using rub 
ber buffers in the engine mountings. The ar 
rangements heretofore proposed whilst suitable 
fOr use for petrol engines are, however, unsuit 
able When compression ignition engines come in 
qUestion, because due to the high pressures oc 
Curring in Such engines, the magnitude of the 
forces to be dealt With by the mounting is farin 
eXCess of anything to be found in petrol engine 
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The object of the present invention, is to pro 
Vide a flexible mounting Which permits of al 
mOst completely free oscillations of the engine 
about its natural axis Within controlled limits 
and Which is Suitable for use for engines of the 
COmpression ignition type. 
The invention consists in a flexible mounting 

for an internal combustion engine of the type in 
Which the engine is allowed to turn about its 

, natural axis and is characterised in this that 
the movements of the engine are permitted by 
l'OW rate Springs Which allow sufficient ampli 
tude of movement of the engine having regard 
toits inertia, that the periodic torsional impulses 
are Substantially completely absorbed in produc 
ing that mOVement, in combination With high 
l'ate limiting stops to prevent excessive ampli 
tude of InovementS. 
The invention further consistS in a flexible 

mounting of the type Specified in which the Sus 
penSiOn is at three points, either One at the for 
Ward end and tWo at the rear, or one at the rear 
and tWO at the forWard end, the suspensory Sys 
tems at each of the two points at one end of the 
engine comprising loW rate Springs and high rate 
limiting Stops. 
The invention further consistS il a flexible 

InOunting Of the type specified in which the sus 
pension is at tWo points, one at the forward end 
and one at the rear, with a torque arm or arms 
upOIn the engine ha-Ving its or their movements 
controlled by lOW rate SpringS, With high rate 
limiting Stops to preVent excessive amplitude of 
InOYementS. 

Referring to the accompanying Sheets of ex 
planatory dra WingS:– 

Figure 1 is a side elevation of an engine mount 
ed in a, Vehicle chaSSiS, in One COnVenient form. 
in accordance With the present invention. 

Figure 2 is a front View substantially on the 

(CI. 248-?) 
line 2-2 of Figure 1 showing the front Support 
of the engine. 
Figure 3 is a sectional view on the line 3–3 

of Figure 1. 
Figure 4 is a sectional view draWn to a larger 

Scale of one of the flexible engine SupportS ShOWn 
in Figure 3. 

Figure 5 is a sectional view on the line 5-5 
of Figure 1. 
Figure 6 is a plan view of Figure 1. 
Figure 7 is a view partly in section of the 

front of an engine having a modified form of 
mounting supported at a point Which is vertical 
ly beneath the natural axis of the engine. 
Figure 8 is a sectional view on the line 8-8 

of Figure 7. 
Figure 9is a Side vieW, Figure 10 a, plan VieW 

and Figure 11 is a view looking from right to left 
of Figure 9 ShoWing a modification Of the Sup 
port for the rear. end of the engine Which in 
this case has the geair boX forming a unitary 
Structure thereWith. 
Figure 12 is a view similar to Figure 11 but 

showing a modification suitable for use When 
the engine and geair bOX are Separate unitS. 
In Figures 1-6, the natural axis of the engine, 

that is the axis about Which the engine tends 
to revolve due to torque reaction is indicated 
by the line A. B. At the forward end the engine 
is supported at the natural axis by a pin a car 
ried in a cross bracket b secured at its ends tO 
the chassis members c, d. : There is a bracket e 
upon the engine which has a rubber bushing. À 
therein through Which the pin 0 paSSes. 
At the rear end the engine is Supported by tW0 

flexible mounts CD each of Which is disposed 
substantially tangentially to a circle haVing the 
natural axis of the engine in the plane of Said 
mounts, ascentre. In Figure 3, E indicates the 
location of the natural axis of the engine in 
the plane of the flexible mounts C and D. 
Each flexible mount, as ShoWn particularly in 

Figure 4, comprises a bolt g pivotally attached 
ath to the engine frame. The axis of the bolt g 
iS tangential tO a circle Of Which the natural aXiS 
point E is the centre and the point h of pivotal 
attachment of the bolt to the engine frame à 
is on the circumference. 
The bolt g has a collar j thereon Secured in 

a definite position by the nuits k and this collar 
rests upon the coil Spring m Which constitutes 
the low rate spring for Supporting the engine 
and permitting movement thereof about its 
natural axis due to torque reaction. The Spring 
m is supported in a part n carried by a bracket O 
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2 
Secured to the Vehicle chassis member C. Upon 
the upper end of the bolt g is a cover piece p 
adjustably held in position on the bolt by a nut q 
and beneath the Cover is a rubber ring r Which 
constitutes a high rate stop. There is a rubber 
bushing Saround the bolt g Within the bracket O 
and there is a further rubber block t between 
a collar ºu located adjustably On the bolt g by the 
nut ?) and a cup U beneath the underSide of the 
bracket O. Th rubber block t forms a Second 
high rate stop which, with the ring r, Serve to 
limit the amplitude Of mOvement Of the engine 
due tO (a) high tOrque reactions lunder load, 
(b) Synchronism of the Sprung mass with the 
tOrque reaction When the engine is stopping Or 
Starting and (c) Shock transmitted from the 
road. 

It is understood that the rate of a Spring is 
the ratio of the load applied thereto to the in 
Crease or decrease in its length due to Such load. 
If the load be meaSUIred in lbS. and the variation 
in length due to the load be measured in inches, 
then We have found that with a compression ig 
nition engine comprising four cylinders in line 
of the type used in motor Vehicles, a low Spring 
rate Of about 400 and a high rate Spring Of the 
Order Of 1500 Or more Can be advantageOuSly eith 
ployed, but obViously these rates are governed 
by inter alia, the ratio of the magnitude of the 
tOrque reaction forces to the inertia of the en 
gine, provided alWayS that the engine must be 
allowed Sufficient amplitude of relatively free 
mOVement having regard to itS inertia, that the 
periodic torsional impulses are substantially com 
pletely absorbed in producing that movement. 

Lateral movement of the rear of the engine is 
restrained by the link ac which is directed radially 
or substantially radially towards the natural axis 
of the engine in the plane of the link. In Figure 
5, the location of the natural axis of the engine 
in the plane of the link ac is at F. The link is 
connected to the bracket y on the engine by a, 
rubber bushed pin or bolt 2 and it is similarly 
attached by a rubber bushed pin or bolt 4 to a 
bracket 5 Secured to the Vehicle chassis mem 
ber d. 

It Will be Seen that With the arrangement illus 
trated in Figures 1-6, the dead Weight at the 
front Of the engine is carried by the pin a located 
at the natural axiS Of the engine. The Jºubber 
bushing f gives the necessary degree of freedom 
for movement about the natural axis of the en 
gine at the front end. At the rear end, the en 
gine Weight is carried by the loW rate Springs m. 
through bolts g which have their axes tangential 
Or Substantially tangential to a circle haVing the 
natural axis of the engine, in a plane containing 
said bolts, as its centre and the points where the 
bolts are connected to the engine frame on its 
circumference. The low rate springs permit of 
tOrque reactions at idling Speed being absorbed 
by the inertia of the engine Oscillating about its 
natural axis. Owing to the lOW rate, the defiec 
tions of the Springs due to engine oscillation im– 
pose only Small variations of loading upon the 
chaSSiS. The rubber bufferS t and ringS r deal 
With any tendency to excessive mOVementS of the 
engine due to high tOrque reactionS Or tO Syn 
chronism of the Sprung maSS with the tOrque 
reaction of the engine When the engine is Stop 
ping or starting or accelerating from idling Speed. 
The rubber blocks r and t also deal With the 
movements of the engine due tO road bOuince 
when the vehicle is travelling over rough Or un 
even Surfaces. The link ºc prevents lateral Or 

2,165,750 
Sideways movement of the engine in the chassis 
and the forward support by the pin a prevents 
longitudinal movement. 
Where it is not possible to carry the forward 

end Of the engine upon a Support located at the 
natural axis of the engine, the arrangement 
ShoWn in Figures 7 and 8 may be adopted. This 
consists of a frame 8 Secured by brackets 9 tO 
the chassis members c! and d! and having a 
cup-like receSS !5 to receive a rubber block f9 
thrOUgh Which paSSes a bolt || Secured tO a 
bracket 2 rigid With the engine frame at a point 
Vertically belOW the natural axis Of the engine at 
itS forWard end. A plate 13 upon the upper end 
Of the bolt || rides upon the rubber block |0 
Which is a close fît in the cup 15 in a fore and 
aft direction as ShoWn in Figure 8 but is tapered 
considerably in the lateral direction of the en 
gine as shown in Figure 7 to permit of lateral 
mOvementS (Which cause Shear Stresses in the 
rubber) Substantially in a direction tangential to 
a Circle With the natural axis of the engine in 
the plane Of the bolt || aS centre. A rubber 
block || 4 beneath the bracket 3 acts as a high 
rate (Spring Or buffer) Stop to limit lifting mOve 
ments of the engine relatively to the chassis due 
tO l'Oad Shocks Or the like. 
In the modified arrangement shown in Fig 

ures 9, 10 and 11 the rear end Of the engine and 
gear boX unit is supported in a rubber bushed 
ring 6 Which is co-axial With the natural axis 
Of the engine at that point, the Said natural axis 
being indicated by the line Al Bl in Figure 9. 
Turning of the engine about the said natural 
aXis is controlled by the two resilient Or flexible 
stops Cº D! which function similarly to the 
mountS CD of Figures 1-6. One of the resilient 
Or flexible StopS is ShoWn partly in section and 
partly in elevation at the left hand side of Figure 
11. It comprises a bolt g! connected to the engine 
frame at hº!, a collar j! upon the bolt being 
adapted to rest upon the lOW rate Spring m! until 
the latter has been compressed beyond a pre 
determined extent When it comes on to the rub 
ber block r! carried by the bracket O1 Which is 
Secured to the Vehicle ChaSSis member C! Or d’I. 
There is a rubber buffer block tº beneath the 
bracket O' which cushions upward movements of 
the collar u* secured upon the bolt g!. The axes 
Of the bolts gº are Substantially tangential to a 
circle Which have the points h! on its circum 
ference and its centre at the natural axis of the 
engine in the plane of the bolts g!. In Figure 
11, the natural axis in the plane of the bolts g! 
iS at El. 

It Will be underStood that in Figures 9-11 the 
dead Weight of the engine is carried by the 
SupportS Of the engine in the vehicle chassis at 
the natural axis of the engine at its front and 
rear ends and the unitS C1 and D1 aire concerned 
Only With mOvernentS Of the engine about Such 
axis due to torque reaction, road bounce and 
like causes. 
The Figure 12 construction is Similar to the 

Figure 11 construction With regard to the mOUInt 
ing of the engine at its natural axis in the 
Vehicle chassis but the tOrque l'eaction Cushion 
ing device is double acting so that only one need 
be used. Its construction Will be clear after 
a consideration of the construction shown in 
Figure 11. There are low rate Springs 20 and 21 
and high rate limiting Stops 22 and 23 at the 
Opposite Sides of the bracket 24 Secured to the 
chassis member d!. 
In the arrangements shown in Figures 9 to 12 
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2,165,750 
the forward end of the engine may be mounted 
aS ShoWm in Figure 2 Or in Figures 7 and 8. 

It Will be appreciated that the torque cushion 
ing Systems illustrated in Figures 9 to 12 may 
be located at any convenient point in the length 
Of the engine. The Suspensory System ShoWn for 
the rear of the engine in Figures 1-6 may be 
applied to the front of the engine and the rear 
of the latter be mounted as shown in Figures 
9-12. 
We Wish it to be underStood that Our inven 

tion can be applied to the mounting of engines 
for all services and is not limited to engines in 
Vehicles. 

It Will be understood that in all cases the low 
rate Springs act independently of the high rate 
limiting Stops until the amplitude of engine 
mOvements exceeds a predetermined maximum, 
When such stops come into action. When, for 
example, the static load of the engine is being 
Supported by the loW rate Springs m in the 
example illustrated in Figures 1-6, the Clearance 
between the part p and the high rate stop r 
Will be of the Order of 0,02’ and : SO cannot be 
represented With clarity in the draWings. A 
clearance under the Same conditions Will exist 
between the cup U containing the rubber buffert 
and the underside of the bracket o through 
Which the bolt g eXtends. 
We Claim : 
1. An engine mounting for a multi-cylinder 

internal combustion engine, comprising at least 
tWo bolts each pivotally Secured to the engine, 
and disposed substantially tangential to a circle 
through the point of pivotal attachment of the 
bolt to the engine and having its centre on the 

3 
natural axis of the engine, a collar upon said 
bolt axially adjustable therealong, a fixed point 
of Support, a low rate compression coil Spring 
SurrOunding Said bOlt and acting between Said 
point of Support and Said collar, a part axially 
adjustable along Said bolt and a high rate rubber 
buffer in fixed position so disposed as to be con 
tacted by Said part when said coil spring has 
been compressed beyond a predetermined amount. 

2. An engine mounting as claimed in claim 1, 
comprising also a further part axially adjustable 
along Said bolt and a further high rate rubber 
buffer in fixed position SO disposed as to be con 
tacted by Said further part on movement of Said 
bOlt in reverse direction from that Which com– 
presses the coil Spring. 

3. An engine mOUnting for a multi-cylinder 
engine consisting of means to Support the engine 
at front and rear ends COmprising at least tWO 
parts each pivotally connected to the engine and 
disposed Substantially tangential to a circle 
through the point of pivotal attachment of the 
part to the engine and having its centre on the 
natural axis of the engine, a fixed point of sup 
port, a low rate Spring acting between the Said 
part and Said fixed point Of Support having Suf 
ficient amplitude Of mOvement tO absorb the 
usual periodic torsional impulses of the engine, 
and a high rate limiting Stop likeWise acting On 
the pivoted part and arranged to resist engine 
mOvements of excessive amplitude, all Said points 
of Support being located at a higher level than 
the aSSociated points Of pivotal attachment Of 
the parts to the engine. • 

JOSEPHHUGHSTOTT GARDNER. 
JOHN KYNASTON GARDNER. 
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