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. L Claims.

My invention relates broadly to friction jacks
-and, in the specific -embodiment - herein illus-
trated and described, to automobile jacks of the
so-called bumper type in which a head is adapted

5. to’travel vertically on-a stationary rod and is
formed to engage the bumper of an automobile.

A friction jack commonly comprises a body, &
rod of uniform diameter slidably associated with
said body, a palr of dogs mounted on said rod, and

10. an operating lever. One of the dogs, which may .

for convenience be called the retaining dog, is
directly sssociated with the body and is arranged
to cant .on the rod and grip it frictionally when
the body and rod tend to move relatively under
18 the load which the jack sustains. The operating
lever acts between the body and the other dog,
which may be called the fulcrum ‘dog and which
is arranged to cant on and grip the rod when the

Jever is operated to cause the body and rod to -

move relatively against the load. Upon move-
ment of the lever in the opposite direction, the

fulerum dog moves slong the rod to a new posi- -

tion thereon, the retaining dog meanwhile pre-
venting relative movement of the rod and body
‘28 under the infiuence of the load. To release such
‘& jack while under load the only method hereto-
fore available has involved forcibly moving one

or both dogs to uncanted position to release their

grip on the rod and permit uncontrolled relative

30 movement of the head and rod under the influ-

ence of the load.

. it is the primary object of my invention to

., produce a jack of this kind in which it is possible
to control relativé movement of the body and red

88 under the influence of the load. Another object
of my invention is to produce a jack of this type
which will be simple in construction and positive
in operation, and which can ‘be economically
manufactured.

40  Tn embodying my invention in a frlction jack
I provide releasable. means capable of overcom-
ing the normal tendency of the dogs to assume a
canted position and operative only through a
limited range of movement of each dog relative to

48 the rod. Conveniently this means takes the form
of leaf-springs mounted in the body ;and acting
respectively upon the two dogs. The spring as-

sociated with the retaining dog acts, when that’

dog 1s relieved of the load, to move it for a limited
. 50 distance away from engagement with the body
and into & new position on the rod. The spring
associated with the fulerum dog may merely act
to overcome the normal tendency of that dog to
: assume a canted position, so that such dog can

. 8§ be moved along the rcd by the lever in the direc-

(Cl 254—166)

tion in which its movement is normally prevent-
ed. When the fulcrum dog has heen“moved
through the range over which its associated spring

is effective tt cants and grips the rod, and a slight
continued movement of the lever relieves the re- 5
taining dog of its load so that its spring can
move it to a new position on the rod.- The lever -
is then swung in the opposite direction to permit
relative. movement of the body and rod under the

influence of the load until the body again en- 10 . -~

gages the retainmg dog in theilatter’s’ new posl-
tion. -

. For purposes of explanation I have chosen to
illustrate my invention as embodied in an .auto-
mobile jack of the bumper type, but it is to be 18
understood that my invention is not limited to
such s device. In a bumper-type automobile
jack the rod is usually the stationary element of
the jack and is supported in vertical position:
from the ground.  The body is in the form of g9
a head adapted to engage an automobile bumper-
and to travel upwardly on'the rod to- raise the
downwardly applied load.

The accompanying drawings illustrate a bump- _
er jack embodying my invention: Fig. 1is & lon- g5
gitudinal section through the jack on the line {—f{
of Fig. 2, showing the parts in the positions they

.occupy just prior to a head-lifting movement of

the operating lever; Fig. 2 is a front elevation
of the head of the jack; Fig. 3 is a fragmental 30
view generally similar to Fig. 1 showing the con-
dition existing at the conclusion of a head-lift-
ing movement of the operating lever; Fig. 4 is a -
view similar to Fig. 1 bui showing the jack ar- -
ranged to lower the load under control; Fig. 5 3§

‘1s a view similar to Figs. 3 and 4, showing, in full

lines, the condition existing as the operating lever
just reaches its limit of upward movement in a
head-lowering operation and, in dotted lines, the
condition existing immediately thereafter; Fig. 49
6 is a view similar to Fig. 5, showing the-condition
existing at the end of a downward movement of

. the operating lever in a head-lowering operation;

Figs. T and 8 are horizontal sections on the lines '
7—17 and 8—8 of Fig. 1; and Fig. 9 is a.vertical ¢5
section on the line $—9 of Fig. 7. .
The jack illustrated in the drawings comprises
a base plate 10 having at its center a hemispher-
ical depression for -the reception of the rounded
lower end of the circular rod {l. The body of §0
the jack, which is slidable relatively to the rod
{1, is in the form of a head 12, conveniently made
as a hollow casting the bottom and top walls of
which have aligned openings slidably receiving

the rod I, all as is clear from Flg 1. The head 88
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is provided with an upward extension 13 formed
at its top with one or more lateral projections 14
shaped to engage the bumper of an automobile.

Mounted within the head {2 and upon the rod-

I1 are the retaining dog 15 and the fulcrum dog
6, the former being above the latter-in this par-
ticular construction. The retaining dog 15 is
provided with a Iateral extension 17 disposed be-
neath a downwardly extending abutment 18 pro-
vided interiorly of the head §2 and so arranged

as to engage the extension 1T at a point spaced -
As a result of this.

from the axis of the rod 1f.
arrangement, ‘any load applied to the dog 15
through the abutment 18 will tend to cant the
dog upon the rod {1 and to cause it to grip the

‘rod with a firm frictional engagement

The fulcrum dog 16 is provided with a lateral

~ extension 20 disposed beneath the extension 17

70
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of the upper dog and adapted to co-operate with
the inner end of a swinging lever 21 pivoted in
the housing {2 as by means of a pivot pin 22.
Desirably, the lever 21 is relatively short and ‘is
provided at its. outer end with a socket adapted
to receive a removable operating handle 23. The
extension 20 and lever 21 are so formed that the
lever may exert either an upwardly directed force
or a downwardly directed force upon the dog 16.
To this end, the lever 21 is shown as provided
with an inwardly extending flange 24 overlying
the dog-extension 20 and with two Ilaterally

~spaced ears 25 disposed beneath the dog-exten-

sion 20. A lug 26 on the extension 20 is received
between two ears 25 and -both strengthens the
extension and prevents rotation of the doz 16
relative to the head I2 about the axis of the
rod 1.

Whenever a Ioad is transmitted through one or
the ‘other of the dogs 15 and 16 from the-head
to the rod i1 such load, being eccentrically ap-
plied to the dog, will tend to cause the dog to
cant and grip the rod frictionally. The down-
wardly directed force applied eccentrically to the

retaining dog 15 through the abutment {8 and

the upwardly directed force applied concentrical-
ly to the dog and representing friction between
it and the rod 11 form a force couple tending to
rotate the dog in a clockwise direction (Fig. 1).
This vertical-force couple 1s opposed by a hori-
zontal-force couple consisting of the oppositely

directed reactions of the rod 11 upon the dog at _

the ends of the rod-bearing therein.
Obviously, the magnitude of the latter reac-

tions, and consequently the magnitude of the
frictional force opposing movement of the dog on .

the rod, can be Increased by decreasirig the arm
of the horizontal-force couple—l. e., by decreas-

ing the effective length of the rod-bearing in -

the dog. Again obviously, the dogs must be strong

_enough to sustain the forces which will be im-

posed upon them in,use.

. With these obvious considerations in mlnd the
_dogs are designed as indicated in the drawings.

They. are cenveniently formed as steel castings
proportioned to sustain the stresses which they
will have to bear in use. At its lower end on-the
side adjacent the extension-(i7 or 20) and at

its upper end on the opposite side, the bhore of .
. each dog is'relieved as indicated at 28 to shorten -
.the effective length of the rod-bearing in the dog -

.when the dog is canted under the downward
load imposed upon its extension. The axial
depths of these reliefs will depend upon the dis-
tance between the axis of thetod 11 and the
point at which load is appled to the dog’ Spe-

cifically, as will be apparent upon drawing &
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simple force chagram the ratio of the eﬂective
length of the rod-bearing with the dog under
load to the distance between the rod-axis and
the point at which the load is applied to the dog
shpuld be'less than twice the coefiicient of fric-
tion between the rod and the dog at the points of
interengagement thereof. o
Pivotally mounted within the head 12 ‘above
the lever 21 is a spring-carrier 30 to which are

secured a pair of leaf springs 31 and 32 that ex-'

tend inwardly between the two dogs 15 and (6.
The upper spring 3! completely embraces the
rod {f, and on the remote side of such rod is
provided with a slot receiving a lug 33 projecting
downwardly from the dog I5. Beneath the spring

31, the lug 33 is provided with lateral projections

34 (see Fig. 9) which prevent the spring 31 from
moving downwardly relatively to the dog IS.
Engagement -of the spring 31 with the lug 33
holds the dog 15 in fixed position about the axis
of the rod II. The lower spring 32 has its free
end bifurcated, the bifurcations extending in-
wardly on opposite sides of the rod 1 sufficiently
far to bear upon the lower dog 16 at diametrically
opposite points. The lower surface of the dog
IS is formed, as indicated at 15’ so that an up-
ward force exerted upon it by the spring 31 will
be. applied substantially in alignment with the
axis of therod {1 and therefore will not tend to
cause the dog to cant on the rod. For the same

reason, the lower dog is formed to provide a

raised spring-engaging portion 16°.

The spring carrier 30 is oscillatable so that the
free ends of the springs 3 and 32 may exert
either upward or downward forces on the dogs
{§ and (6. To this end, the spring carrier 30 is
pivoted in the head 12, as by.means of a pivot
pin 35, and its upper surface is provided with a
groove 36 which receives a finger 37 on a control

‘member 38. The control member 38 is pivotally

mounted in the head (2 on an axis above the
spring carrier 30 and, oh opposite sides of the
finger 31, is provided with ears 39 and 39’.

Associated with the lower dog 16 is some
means, here shown as a spring 41, tending nor-
mally to cant the dog 16 into locking position on
the rod f1. As is clear from Fig. 1, the spring
41 is formed of a bent strip of steel attached to
the dog 15 and bearing against the side of the rod
{1 at a point below the dog and opposite the dog-
extension 20.

In Figs. 1, 2, and 3, the control lever 38 is in
the position 1t occupies when the head 12 is being
ra‘sed. In this position, the spring-carrier 38 is
rocked abgut its axis of pivotal mounting to the
Hmit of -its movement in a clockwise direction,
and the spring 3| bears upwardly on the dog 16
with an axially applied force. The reaction of

the spring 31 upon the carrier 30 tends to rotate

the carrier in a counterclockwise direction. The
oluter wall of the groove 36 in the spring-carrier

30 is so sloped that it exerts.on the finger 37 a
force tending to-rotate the control element 38 in

a clockwise direction about its axis of -pivotal
mounting -in the head {2, such rotation of the
control member being prevented by engagement

of the ear 39 with the side ot the spring-carrier’

30. Asa result, the spring-carrier 30 is firmly

10

16

Held in position and the spring 31, supported from - -

below by the spring 32, exerts an upward force
on the dog 15 and maintains the extension 17

({!

thereof in engagement wlth the abutment 18 on .

.the head. -

In Fig. 1, the operating lever 2/ and the dogs

‘1§ and 16 are illustrated in-the respective posi-

({]
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" tions they occupy at the limit of a downward

movemerit of the handle 28. When the handle

- 28 is swung upwardly, the flange 24 on the oper-

- the dog 16 upon the rod {i.
10

18

75

ating lever 21 engages the projection 20 on the

..Gog 16 and applies to the dog an eccentrically
‘disposed downward force which co-operates with

that exerted by the spring 41 tending to cant
Because this canting
tendency causes the dog 16 to grip the rod if
frictionally, the dog can not move downwardly
on the rod. Imstead, the lever 21 fulerums at
the point of engagement between the flange 24

. and the dog-extension 20 and, operating as.a

lever of the second class, moves the head 12

upwardly. During this upward movement, the .

spring 31 acting” on the dog {5 causes the pro-

Jection T to remain in contact with the abut- .
ment 18 on the head, and the dog 15 therefore

moves upwardly with the head as the handle 23

. is raised. At the limit of upward movement of

the handle 23, the parts occupy the respective

- positions illustrated in Fig. 3.

When the operating handle 23 is relieved of
an upwardly directed force, the head {12 tends
to drop; but downward pressure exerted by ‘the
abutment 18 upon the lateral extension #7 of ‘the
dog "I5 cants {hie dog 15 upon the rod {i! and
causes it to engage the rod frictionally. There--
after, the handle 23 may be moéved downwardly,
the head 12 remaining stationary and the load
being supported through the dog 15. As the
operating handle 23-is moved downwardly, the
inner end of the lever 2i moves upwardly; and
the ears 25 thereon cause the lower dog (6 to

 mave upwardly also until the dog 16 engages the
lower leaf spring 32. When the operating handle .

23 is again moved upwardly, the cycle of opera-
tions is repeated, upward movement of the

ping engagement with the rod II and subse-
quently raising the head. -

When it is desired to lower the head, the con-
trol member 38 is swung in a clockwise direc-
tion to the position illustrated in Figs. 4 and 5,
thus forcing the free ends of the springs 31 and
32 downwardly. As in the case when the control
lever 38 is in its “up” position, the reaction of

the inner side wall of the groove 36 upon the end .

of the finger 31 tends to rotate the control mem-
ber 38, this time in a clcokwise’ direction, such
rotation being limited by engagement of the ear
38’ with the outer side of the spring carrier 30.

With the control lever 38 moved from its “up”
_ to its “down” position, the parts will normally -
55

occupy the positions illustrated in Fig. 4. The
upper leaf spring 34, acting on the head 34 of the

Tug 38, will exert a downwardly dlrected force

on the upper dog 15 tending to release that dog
and move it downwardly onh the rod Il. This
tendency is more than overcome, however, by
the load on the sbufment 11 which maintains
the ‘dog I8 in ca.nted position. -The lower leaf
spring~32 acts on The raised - portion 16" of the

dog 16 with a ‘force great enough to overcome
the canting -effect of the spring 4f, and tends to
move the dog 18 downwardly on the shaft, its

effect being opposed by the weight of the handle
If the handle 23 is now raised, the sprmg 32

forces the dog 16 downwardly on the rod until” -
such spring engages the abutments 50 (see full- -
- line position in Fig. 5), and the dog 16 is there-

after free to cant and grip the.rod 1! upon a
continiied upward movement of the onerating
handie 23.-

N

er- .
_ating handle first canting the dog 16 into grip-

3
‘When' upward movement of the handle 23 is

continued, as from the full-line position. to the
dotted-line position in Fig. 5, the dog (6, being

. prevented in its canted position from moving .

downwardly on the rod, acts as & fulcrum for
the lever 22 and the head 12 is raised. - This rais-
ing of the head frees the extension 17 of the

dog 15 from the load previously applied through - ~

the abutment I8 and consequently relieves the
dog 15 of the force which was maintaining it in

. canted position ‘against the releasing effort ex-
~erted upon it by the spring 3f.

Upon being
relieved of force applied to its extension {7, the
dog (5 is moved downwardly on the rod 11 -until
the spring 3| engages the spring 32, or. into the

_dotted-line position indicated in Fig. 5.

15

" The load is now being' supported through the -

lever 21, which can be swung under ‘control of
the handle 23.to permit downward movement of
the head 12 on the rod |1 under the influencé

-of the load and at the rate desired. As the.

head moves downwardly on the'rod the abut-
ment 18 eventually engages the projection 1T on

the upper dog 15 and cants such dog into its lock- -

ing position; whereupon the parts will occupy

the pesitions illustrated in Fig. 6. During de-

scent of the head 12, the abutments 50 move
downwardly with it and permit the spring 382 to
exert its releasing effort on the lower dog {8.
Since, during lowering movement of the head,
the dog 16 is sustaining the load and is canted
into locked position by the downwardly directed

30

force applied to its exténsion 20 by the inner. '

end of the lever 21 the downward pressure ex-
erted upon it by the spring 32 can not release

the dog. However, when the abutment 18 again
_engagés the projection 1 (see Fig. 6) and trans- .

fers the load to the upper dog 15, the lower

dog ‘16 is relieved of the load; and upon the

ensuing upward-movement of the handle 33 that
dog moves downwardly under the influence of
the spring 32 until the latter engages the abut-

ments 50, whereupon the parts carried by the

head are restored to the positions shown in full
lines in Fig. 5 ready for another controlled down-

- ward movement of the head.

For purposes of assembly, the head 12 is shown

‘as provided im its rear wall with an opening
. 55 large enough for the insertion ‘of the dogs -

15 and 16 and of other parts. ‘In the completed

" jack, this opening is closed, as by a cover plate

56 conveniently formed of elastic sheet-metal

~and held in place by shoulders 57 on the head {2,

the cover plate being provided at its edges with

" off-set portions 58 engaging behind said shoul-

ders.  (See Fig. 7))
Since the dogs are held 1n place. in the head

. only as the result of their bearing on the rod 4,

it is advisable to provide means preventing the
rod from being withdrawn from the dogs.
this purpose, .the metal of the rod, at each end

For -

“

50

55

thereof, may be displaced to form an ‘outward
projection ‘such as the flange 60 shown at the -

upper end of the rod or the boss 81 at the lower.
end of the rod. To increase the range of ad--

justment of the jack, the internal dismeter of
the head-extension {3
Y claim as my invention: ’

1. A jack, comprising a rod a head slidable son

said rod, an upper dog also slidable on said rod,.

an abutment carried by said head, said abutment

65

. may be made larger’
' enough to.clear the flange 60.

0

being positioned to engage. said upper dog at an ;‘

eccentric point-and cant it inté gripping engage-
ment with said rod when said head tends to move

(_}

~

75.
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downwardly, a lower dog slidable on said rod, an
operating lever pivoted-in said head, the inner
end of said operating lever engaging said lower

" dog and,being adapted to fulcrum thereon at an

eccentric point to cant the lower dog into grip-

ping engagement with said rod, the outer énd.

of said lever being provided with a handle por-
tion extending laterally from the heéad, spring
means carried by said lower dog and engaging

8aid rod to .bias such dog- toward canted posi-

~ - tion, two superposed leaf springs carried by said

18

" to said upper dog at a point on the opposite side:

20

40

head and having their free ends disposed between
sald dogs, means associated with said leaf springs
and selectively operable to cause their free ends
to exert either upward or downward forces, the
upper one of said leaf springs being connected

of said rod from the abutment on said head, and
a second abutment on said head positioned to
limit' downward movement of the free end of the
lower one of said leaf springs.

2. A jack comprising a rod, a-head slidable on
said rod, an upper dog also slidable on said réd,
an abutment carried by said head, said abutment
being pcositioned to engage said upper dog at an
eccentric point and cant it inte gripping engage-
ment with said rod when said head tends to move
downwardly, a lower dog slidable on said rod, an
operating lever pivoted in said head, the inner
end of said operatlng lever engaging said lower
dog and being adapted to fulcrum thereon at an
eccentric point to cant the lower dog into grip-
ping engagement with said rod, the outer end
of 'said lever being provided with a handle por-
tion extending laterally from the head, two super-
posed leaf springs carried by said head. and hav-
ing their free ends disposed between said dogs,
means associated with said leaf springs and selec-
tively operable to cause their free ends to exert
either upward or downward forces, the upper

* one of said leaf springs being connected to said

upper dog at a point on the opposite side of said
rod from the abutment on said head, and a sec-
ond abutment on said head positioned to limit
downward movement of the free end of the lower
one of said leaf springs.

3. A jack, comprising a rod, a head slldable on
said rod, an upper dog also slidable on said rod,

an abutment carried by said head, sald abutment

being positioned to engage said upper dog at an
eccentric point and cant it into gripping engage-
ment with said rod when said head tends to move

. downwardly, a lower dog slidable on said rod, an

70
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operating lever pivoted in said head, the inner
end of said operating lever engaging sald lower

dog and being adapted to fulcrum thereon at an .

eccentric point to cant the lower dog into grip-
ping engagement with said rod, the outer end of

- said lever being provided with a handle portion

extending laterally from the head, releasable
means acting on said upper dog and tending to
release it  from canted position and to move it
toward said lower dog, a second releasable means

-acting on said lower dog-and tending to move it

away from said upper dog, and provisions on
said head for limiting such movemerit of said
lower dog” under the inﬂuence of its associated
releasable means.

4. Theé invention set forth in claim 3 with the
addition of common control mechanism for said
two releasable means.

5.-In a friction jack, a vertical rod, a head slid-
able thereon, a dog on said rod, said dog nor-
mally engaging said head at a point eccentric to
said rod whereby said dog will cant and grip said
rod frictionally when said head tends to inove

i
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downwardly on said rod an operating lever
pivoted in said head, a second dog on said rod,
said lever being operatively connected to said
dog at an eccentric point thereon whereby- said
-second dog will cant and grip said rod frictionally
when subjected to a downward load applied by

said lever, and means operable to move each

"of said dogs a predetermined distance down-
"wardly on said rod when the dog is relieved of
load.

10

6. In a friction jack havmg 8 body and a rod -

movable relatively to each other longitudinally
of the rod, a pair of dogs on said rod, and means
associated ,with one of said dogs and selectively
controllable to bias such dog for movement in
either direction longitudinally of said rod.

1. In a friction jack having a body and a rod

movable relatively to each other longitudinally -

of the rod, a pair of dogs on said rod, a leaf
- spring carried by said body and having its free
end connected to one of said dogs to bias the dog
for movement longitudinally of said rod, and
~mechanism associdted” with said spring and
spaced laterally from said rod for controlling
the direction of the biasing eﬁort it ‘exerts on

said body.
8. In a friction jack having a body and s rod

movahle relatively to each other longitudinally

15

20

26

of the rod, a dog on-said rod, and.a leaf spring

- carried by said body and engs, ‘said  dog to

bias it for movement on $aid rod said spring -and .

dog being provided with interengagmg provisions
preventing the dog from rotating relatively to the
head about the axis of the rod.

9. In a friction jack having s body and a rod
movable relatively to each other longitudinally
of the rod, an operating lever pivoted in said
body, a dog slidable on said rod and having an
ececntric portion engaging said body, a second
dog operatively associgted with said lever and
slidable on said red, and spring means carried
. by said second dog and ‘bearing yieldingly on
said rod to bias said second dog toward ,canted
‘position on the rod.

10. The invention set forth in claim 9 with the

30-

10
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addition of releasable means carried by said body

and acting on said second dog to overcome the
dog-canting effort of said spring means.

11. In a friction jack having a body and a rod
movable relatively to each other longitudinally of
the rod, an operating lever pivoted in said body, a
dog slidable on said rod and having an eccentric

. portion engaging said body, a second dog opera~
tively associated with said lever and slidable on
said rod, spring means carried by said body and
exerting on said second dog a force directed lon-
gitudinally of said rod, an abutment on said body
limiting the saction of said spring means, and
-mechanism associated with said spring means for
movlng it out of engagement with said second
dog.

12. Ina frictlon Jack havins a body and & rpod

50

85

60

movable relatively to each other longitudinally '

of the rod, an operating lever pivoted in said
body, a dog slidable on said rod and having an

‘eccentric portion engaging said body, a second

‘dog operatively associated with said lever and
slidable.on sald rod, and means associated with
said first dog for moving it toward said second
dog.

13. In a friction jack having a body and & rod-

movable relatively to each other longitudinally of
the rod, an operating lever pivoted in said body, a
dog slidable on said rod and having an eccentric
portion engaging said body, a second dog opera-
tively associated with said lever and slidable on

85
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- sald rod, mdmeunscsrrledbysa.ldbodyandse-

lectively operable to bias said first dog for move-
ment either toward or away from said second

. dosg.

10

4. Ins frictlon jack having a body and a rod
movable relatively to each other longitudinally
of the rod, an operating lever pivoted in said
body, a deg slidable on said rod and having an

eccentric portion engaging said body, a second
dog operatively- associated with said lever and

slidable on said rod, and means carried by sald
body and selectively operable either to bias both
dogs for movement in the same direction along
sald rodortobmsaldﬂrstdozlntheopposlte

s
“direction away from said seeond dog
15. In a friction jack having a body and a rod

movable relatively to each other longitudinally

of the rod, a palr of dogs on sald rod, a spring-

carrier pivotally mounted in said body on an axis g

displaced from said rod, & leaf-spring carried by
said carrier and acting on one of said dogs, said.
carrier being provided with s& V-groove, and a

- control member having a portion disposed in said -

groove and engageable with either of the walls
theteof to rock said carrier and control the action
of sald sprmg on the assoclated dog.

CLAR!N'CEM HLENBERGER.




