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FRICTION DRAFT GEAR

- Application filed J’uly 14,

The invention relates to draft gear for rail-
way cars.

_The principal object of my invention, gen-
erally considered, is toprovide a draft mech-
anism for railway cars adapted to fit within a
standard pocket, said mechanism involving a
spring device and a friction device, the spring
device preferably having a capacity not less
than the usual commercial twin spring draft
gear.

Ancther object of the invention, general-
ly stated, is to provide a draft gear provid-
ed with means whereby the first portion of the
movement in either direction will be opposed
by spring resistance of high capacity, the re-
mainder being resisted by a combination of
spring and frictional resistance.

An important object of the invention is to
provide a friction draft gear embodying a
key which may extend beyond the draft gear
s0 as to operate within slots in the car center
sills, the key being adapted to cooperate with
said sills to transmit thereto loads in excess
of the total capacity of said gear.

A more specifie object of the invention is to
provide a iriction draft gear embodying a
plurality of cushioning elements which trav-
el in umson against spring resistance during
a part of the movement under. either buff or
pull, the construction and arrangement being
such that in another portion of the movement
means will come into play for throwing the
friction producing elements into action.

A further object of the invention is to pro-

* vide a friction draft gear embodying large

friction areas so as to reduce the pressure per
square inch, thereby avoiding the concentra-
tion of strains at local peints and reducing
wear to the minimum.

A still further object of the invention is
the provision of a friction draft gear adapt-
ed to be used in a standard gear pocket and
embodying a draft key passing through the
friction elements and through the center sills
of the car, if desired, In which case the ar-
rangement of the key with respect to the slots
thereforin the center sills and the slots there-
for in the housing will be such that the key
will serve as an abutment at the completion

“ of the draft gear travel, thereby avoiding the

1926, Serial No. 122,352,

bringingbf undue strains upon the gear hous-
ing by distributing the force of the impact.
Another object of the invention is to pro-

vide a friction draft gear having a high -

spring resistance to the initial travel, this
resistance continuing throughout the several
stages of the frictional resistance which is
caused by the stop means and the wedge
means coacting with friction elements.

Another object of the invention is to pro-
vide a friction draft gear embodying spring
means for the initial movement of the gear
in either direction, and under buff or pull,
combined with friction producing means, the
spring means taking up the shocks and jars
incident to train movement without bring-
ing the friction producing means into action
to thereby greatly reduce the wear on the
friction producing means or coacting friction
elements. o '

Another Important object of the inven-

tion is to provide a friction draft gear in

which the initial release movement is effect-
ed without frictional resistance to thereby
insure a quick and positive release, the ar-
rangement of the parts being such that after
the initial release the parts coact frictionally
to decrease the recoil shocks without affect-
ing the return of the parts to normal position.

Anocther important object of the invention
is to provide a friction draft gear of high ca-
pacity which will have an extremely quick
release with low recoil and therefore a high
percentage of absorption. This novel fea-
ture is accomplished by the high capacity
spring means which actuate the initial move-
ment-on release after which the friction ele-
ments are returned to their normal open po-
sition thereby dampening the recoil.
_ An additional object of the invention is
the provision of a gear of this character which
consists of but a few parts and which will
consequently be comparatively simple and
inexpensive to manufacture, easy to install,
positive in action, efficient and durable in
service, and a general improvement in the
art.

With the above and other objects and ad-
vantages in view, the invention consists in
the details of construction and arrangement
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seribed and claimed, and illustrated in the
accompanying drawings in which:

Figure 1 is a horizontal sectional view
taken longitudinally through the center sills
of a railway car and showing high capacity
friction draft gear applied and in normal

Figure 2 is a cross sectional view taken on
the line 2—2 of Figure 1, -

Figure 3 is a longitudinal section taken on
the line 3—3 of Figure 1, » :

Figure 4 is a view similar to Figure 1 show-
ing, however, a slightly modified form of

_construction,

Figure 5 is a transverse horizontal sectional
view of the construction shown in Figure 4
shewing the position of the parts under full
compression, » R

‘Figure 6 is a transverse vertical sectional
view of the construction shown in Figure 4.

‘Referring to the drawings and more par-
ticularly to Figures 1 to 3 inclusive, I have
illustrated a portion of a draft rigging in-
cluding center sills 1 to the confronting sides
of which are szcured front and back stops 2
and 3, respectively, which define a pocket 4
within which is mounted the draft gear con-
stituting the present invention, this draft
gear cooperating with a coupler butt 5 and
yoke. 6 secured thereto.. Any ordinary or
preferred ‘carry-irons may be provided to
constitute supporting means for certain other
parts.” - , ‘

‘T have shown the gear as comprising a
casing or housing 7 mounted within the pock-
et 4 and having its rear end 8 closed and its
front end open, the inner surface 9 of the
closed end being eonvex and constituting a
seat or abutment for a bank of plate or leaf
springs 10 preferably arranged as disclosed
for a purpose to be described. :

" The housing 7 is preferably provided on
opposite sides with elongated slots 11 in
ngich is located a transversely arranged key
12.  The latter also preferably is adapted to
enter slots 13 in the cheek plates 14 secured
to the outer sides of the center sills, the
slots 13 in the cheek plates being adapted to
register with the slots 15 in the sills. Any
suitable means such as retainers 16 may be
provided for preventing longitudinal dis-
placement of the key in either direction later-
ally of the gear, though it is of course appar-
ent that the key is capable of having limited
moavement longitudinally of the sills.  In or-
der to provide for spring resistance to initial
movements of the coupler the slots 11 in the
housing are elongated, the preferable ar-
rangement being for the forward edge of the
key to engage the forward edge of the slots
11 thus spacing the rear edge of the key a
predetermined distance from the rear ends
of theslots 11. ' If desired the slots 11 at their
rear end coincide with the rear end of the
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slots 13 in the cheek plates so that under
movement of the key in buffing the adjacent
edge of the key will contact the rear end of

the slots 11 and 18 simultaneously to limit.

further movement of the key and ultimately,
as will hereinafter be pointed out, to serve as
an abutment under full buffing strains to
limit the compression of the mechanism and
at the same time to distribute overloads to
the sills in alinement with the webs thereof.

“The means for developing spring resist-
ance to initial movement of the gear under
either buff or pull, comprises suitable plate
members 17 located within the housing 7 and
against the opposite sides thereof, the rear
ends of these plates being adapted to bear
against the 'endp portions of the forw'ardmost
leaf of the bank 10 of plate or leaf springs,
and the forward portions of the plate mem-
bers being slotted at 18 for the passage of the
key 12. Clearly, any rearward movement of

70
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80

the key will result in the application of pres- -

sure to the ends of the springs 10 which will
consequently flex owing to the convexity of
the front surface 9 of the closed end 8 of the
housing. . ‘
The numeral 19 designates the front fol-
lower which is of course engaged by the cou-
gler butt 5 while the yoke 6 has ifs rear or
ight portion engaging the rear end 8 of the
housing 7, and this follower is preferably of
such size as to engage against the forward or
open end of the housing 7 when the entire
gear goes solid or when the maximum friction

1s brought about. Normally, the followsr 19

engages against the front stops 2. :
Located within the housing and preferably
adjacent the plates 17 are pairs of wedge ele-
ments 20 and 21, the elements 20 being in con-
tact with the plates 17 and being adapted to
move longitudinally thereof. Iach of these
pairs of elements is slotted as at 22 and 23
for the passage of the key 12, the slots 22
and 23 having their forward edges- spaced
from said key a distance substantially equal
to the total travel of the coupler under either
draft or buffing movements. The wedge ele-
ments 21 are adapted to move both longitudi-
nally of the key and longitudinally with re-
spect to the housing, that is to say, each of the
elements 21 is capabls of movement laterally
of the housing as well as longitudinally there-
of. The forward ends of the wedge elements
21 are preferably adapted to engage the rear
face of the front follower 19 while the for-
ward ends of the wedge elements 20 are pref-
erably spaced therefrom a slight distance.
The confronting faces of the members 20 and
21 of each pair are formed with interfitting
serrations 24 so as te provide inclined sur-
faces in the form of wedges so that upon rela-
tive longitudinal movement of the coupler the
wedge elements 20 and 21 of each pair will
have a relative lateral movement or separa-
tion. : :
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‘The friction developing means further in-
cludes series of interfitting friction plates
25 and 26 arranged in alternation, all of the
former being slotted at 27 to fit upon the
key, and all of the latter being slotted at 28
to accommodate the key and to have move-
ment transversely thereof when engaged by
the follower 19 upon rearward movement

 thereof.

10

Disposed to the rear of and normally en-
gaging against the wedge elements 20 and
the friction plates 25 and 26 is a rear fol-

lower -or spring seat 29 which bears against

_ a-spring 30 preferably, though not neces-

15

sarily, of the volute type, the member 29
having a central projection 31 located within
the innermost convelution of the spring 30.
Obviously, there is no limitation as to these

. exact details as it is conceivable that more

20

than one spring may be provided and thas
whatever is used need not be of the- volute

type. It is intended that the spring 30, or

any number that may be used, be placed

. under a certain amount of initial compres-

25

30

sion, the exact degree to be determined either
by computation or experiment.

The operation of the device is as follows:

Assuming that the parts occupy the posi-
tion shown in Figure 1 and assuming inward
movement of the coupler caused by a buffing
action, it will be observed that as these sta-
tionary plates 25 are carried by the key 12
there will be no relative sliding movement

. between the plates 25 and the plates 26, the

35

wedge elements 21 will be forced inwardly
and laterally sc that the total distance moved
will be the distance normally separating the
follower 19 from the ends of the plates 26.
During this operation of the gear the plates
17 have been forced rearwardly a distance
equal to the distance separating the rear
edge of the key 12 from the rear edge of
the slots 11 and 13, thus causing a compres-

. sion of the plate spring 10 and a compression

a5

of the volute spring 30. TIf the blow caus-
ing the inward movement of the coupler is
of greater intensity than the capacity of the
spring 10 and of the amount of compression
of the volute spring the follower 19 will now

' cause a relative sliding movement between

the plates 26 and the plates 25 which of course
have been forced into tight frictional en-
gagement by the movement of the wedges 21

. and this movement cof the wedges 20, 21 and

5 the plates 26 will continue until the slots at

the ends of the wedges 21 engage the edge
¢t the key 12 and. at this point the device
is so arranged that the extreme edges of the
followers will simultaneously engage the

i outer end of the casing or housing 7. Blows

in excess of the combined friction and spring
capacity of the gear will then be distributed
by metal contact to the rear stop lugs 3
through the casing or housing 7 and to the
sills 1 by the engagement of the rear edge of

3

the key 12 with the rear edges of the slots 13:
Upon release of the force which has caused
an inward movement of the coupler, as above
described, the plate springs 10 will now react
against the plates 17 to force the same -for-
wardly -and to cause the front edge of the
key to again contact with the front ends of
the slots 11 in the housing 7. This action,
as will be observed, is practically a  free
spring action since the relatively movable
friction elements are -carried forwardly by
the key and the plates 17 without frictional
action, the only friction being generated. be-
tween the plates 17 and the adjacent walls of
the housing. = The sudden arvesting .of this
recoil movement of the friction elements as
a unit by the engagement of the key with the
forward ends of the slots 11 tends to release
the friction elements from gripping engage-
ment sufficiently to enable the volute spring
30 to force the parts to normal position but
the gripping action is sufficient to dampen
the recoil. - : e - :
Under draft movement the operation. of
the parts is substantially identical with that
previously described. The only differences
in operation are as follows: pe
The casing 7 is moved forwardly and fol-
lower 19 held stationary. Tt will be obvious
that the initial spring action will be limited
by the engagement of the slot 11 with the
rear face of the key 12, the plates 17 due to
the engagement of the ‘wedges 21 heing
moved relatively to the casing to again com-
press the spring 10. Upon a continued for-
ward movement of the coupler the key 12.is
moved forwardly carrying with it the plates
25-which now move relatively to the plates 26
which have been brought into contact, under
the initial movement, with the. follower 19
and the movement of the parts is arrested by
the engagement of the forward edge of the
key 12 with the forward ends of the slots 13
in the cheek plates.. - .. .
Referring now  to the modified form of
construction, the casing comprises a plurality
of separated housings 7* and 7°, respectively,
the housing 7 corresponding to the rear por-
tion of the casing 7 in Figure 1, the portion

72 of the housing being adapted to surround :

the friction elements which are shown as
identical with those illustrated in Figures 1
to 3 inclusive. The plates 17> are, in this
modification, provided adjacent their inner
ends with outwardly facing lugs or projec-
tions 32, each of which is adapted to engage
in an clongated slot 33 provided in the adja-
cent side wall of the casing 72.. The plates
17* are adapted to terminate, in the normal
position of the parts, in alinement with the
cuter face of the housing 7 and the slots
112 and 18* which are formed respectively in
the walls of the housing 7° and the plates 172
are in this modification not elongated beyond

the width of the key 12, but-ﬁare;pr_efer’ably
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‘casings 7* and ™

of the same size as the key with the neces-
sary clearance to permit the ready and easy
insartion. of the key through the slots. -
Preferably the outer faces of the plates
17 are spaced from the inner facés of the
housing 7* to aveid frictional contact there-

between on relative movement of the two

mentbers. Except as hereinbefore quoted,
the construetion of the modification is in all
detaile similar to the construction of the form
shown and hereinbefore fully described.
The operation of the modified form is also
substantially identical with the operation of
the form shown in Figures 1 to 3, the only
difference in the operation being that as the
are separated substantially
the same distance as the key 12 is spaced
from the rear of the slot in the cheek plates,

it will be apparent that the friction elements

and the housing 7* will on compression move
rearwardly without any frictional action
until the separated portions of the hous-
ing contact which will preferably occur si-
mulaneously with the contact of the rear
edge of the key 12 with the rear ends of the
cheek plate slots. From this point the oper-
ation up to full travel under buffing move-
ment is identical with that heretofore set
forth. On release from full compression it
will be obvious that as the plates 17* are not
in frictional contact with the housing 7* that
the plates 17*, the housing 7% the friction
elements and the key 12 will be forced for-
wardly by spring action without frictional
resistance until the lugs 32 contact the for-
ward ends of the slots 33. As soon as this
occurs the further movement of the plates
17+ and the housing 7° relative to the housing
7+ is prevented and the friction elements are
brought into action to dampen the complete
recoil movement of the parts to normal posi-
tion. The operation of the parts under draft
is substantially the same as heretofore de-
scribed except for said slight changes as are
due to the modification of the construction
and since this change has already been
peinted out with reference to the buffing
shocks it is not believed that further descrip-
tion is necessary. ' :

From the foregoing description and a study
of the drawings it will be readily apparent
that T have thus provided an extremely sim-

le friction draft gear which attains all the
Eeneﬁcial results. desired. In both of the
modifications here shown it will be apparent
that T have provided under both buffing and
draft strains a high capacity simple or plain
spring draft gear and that this  simple or
plain spring draft gear is combined with a
#riction mechanism in such a way that it not
only cushions the shocks incident to train
movements without bringing the friction ele-
ments into frictional action unless the shocks
are of such magnitude as to exceed the ca-
paeity of the plain spring draft gear, but alsa

1,874,681

acts to insure a positive and instantaneous
release of the friction mechanism from either
full compression under buff or draft strains

and that this release action is of such charac-

ter that all possibility of sticking from the !

friction elements is avoided and the release
action is accompanied by sufficient power to
positively return the parts to normal posi-
tion without excessive shocks.

The device shown and hereinbefore de-

70

76

scribed is, so far as I am aware, the first con- '

struction in which there is combined within
the limits of a standard draft gear pocket a
friction draft mechanism having a spring

capacity equal to the total capacity of the ¥

twin spring type of draft gear employing
class G springs and a friction draft gear
whose ultimate capacity is equal to the ulti-
mate capacity of the standard friction draft
gears of the high capacity type and at the
same time the total travel of the draft mech-
anism is maintained within the A. R. A.
limits of 23/ inches.

The device also is the first, so far as I am

aware, in which a key is utilized as a stop «

member-and as also a means for limiting the
movement of relatively stationary plates in
a friction draft mechanism. That is in my
device the key member not only affords sim-
ple means for causing a relative sliding move-

‘ment between the friction plates, but also

serves to deliver to the sills, if desired, over-
loads placed upon the mechanism by exces-
sive shocks under either buffing or draft
movements, :

While I have shown and described two em-
bodiments of the invention, it will of course
be understood that many modifications are
possible:and that changes may be made in the
arrangement of the wedge mechanism for ex-
ample and in the other parts and mechanism
without departing from the inventive idea.
In the language used to describe the mecha-
nism it will be understood of course that the
terms employed are to be taken in their de-
scriptive and not in their limiting since what
T desire to secure by Letters Patent is:

1. In a shock absorbing device for rail-
way cars, the combination of a force apply-
ing member, yielding resistance members in-
cluding a volute spring, friction members, a
transverse member engaging said- friction
members intermediate their ends -and mov-
able by the force applying member in op-
position to the yielding resistance mem-
bers, and means operable upon additional
movement of the force applying member to
increase the frictional pressure upon the fric-
tion members.

2. In a shock absorbing mechanism of the
character described, the combination of a
bank of leaf springs. a key, plates connected
with the key and adapted to engage the leaf
springs, a series - of intercalated friction
plates certain of which are carried by the

80

100

105

110

115

120

125

13¢



10

18

g

20

25

30

35

40

45

" 50

65

- 60

1,874,531

key, a force applying member, wedge means
cooperating with. said plates' and certain
of said friction plates and the force ap-
plying member for moving the key and fore-
ing the friction plates into positive frictional
operative engagement, a follower engaged
by said friction plates, and additional spring
means for opposing movement of said fol-
lower. »

8. In a shock absorbing mechanism, the
combination of a housing formed of rela-
tively movable sections, spring resistance
means within one section, a plurality of fric-
tion members within the other section, a key
passing through the second named section and
said friction members, and means carried by
the key and extending into the first named
section for cooperation with said spring re-
sistance means. ‘ '

4. In ashock absorbing mechanism, a hous-
ing formed of sections, said sections having
limited relative movement, spring resistance
means within one section, friction members
within the other section, a key extending
transversely through said second named sec-
tion and stationary with respect thereto, the
key also passing through said friction mem-
bers, and means carried by the key and sta-
tionary with respect thereto for cooperation
with said spring resistance means, said last
named means being located outwardly of said
friction members. ‘ :

5. Ina friction draft gear, the combination
of -a housing formed of relatively movable
sections, spring resistance means within one
section, friction members within the other
section, a key passing through  said ‘second
named section and the friction members and
stationary with respect to certain of the lat-
ter, plate members carried by the key and
extending within said first named section for
engagement with the spring resistance means,
said first named section and said plate mem-
bers' being formed with cooperating stop
means. : ' '
6. Ina friction draft gear, the combination
with center sills, front and rear stops and a
follower, of a housing formed of forward
and rear sections located: between the center
sills and the stops with the rear section in en-
gagement with the rear stops, spring resist-
ance means within said rear section. a plu-
rality of friction members within the forward
section, a key extending transversely through
said forward section and through said fric-
tion members, means engageable by the fol-
lower for urging the friction members later-
ally, and plate members engaged by the key
and mounted within the forward section, said
plate members extending into the rear section
for engagement with the spring resistance
means. S ,

' 7. Ina friction draft gear, the combination
with center sills, front and rear stops and a
follower, of a housing formed of forward and

5

rear sections located between the center sills
and the stops with the rear section in engage-
ment with the rear stops, spring resistance
means within -said rear section, a plurality
of friction members within the forward sec-
ticn, a key extending transversely. through
said forward section and through said fric-
tion members, means engageable by the fol-
lower for urging the friction members later-
ally, and plate members engaged by the key
and mounted within the forward section, said
plate members extending into the rear sec-
tion for engagement with the. spring resist-
ance means, the rear ends of said plate mem-
bers having lateral lugs, and the rear section
being slotted for the accommodation of said
lugs to act as stop means.

_8. In a spring-friction draft gear, in com-
bination, a short travel high capacity spring
and an energizing member therefor, a group
of alternated friction plates and means ap-
plying pressure thereto, a transverse member
whereby said plates are movable as g unit for
a portion of the travel, said transverse mem-
ber connecting said friction plates and said
energizing member, and stop means whereby
alternate of said plates and said energizing
member remain stationary -while the others
continue to move for the balance of the travel.

. 9. Inashock absorbing mechanism, a hous-
ing, a follower, intercalated - plate friction
means, wedge means cooperating therewith,
resistance means opposing movement of the
wedge means, additional spring resistance
means and energizing members therefor oper-
ative during a portion of the travel, and a
transverse key cooperating with said hous-
g, said intercalated plate friction means,
said wedge means and said energizing mem-
bers, and movable during a portion of the
travel and stationary during a portion.of the
travel. . '

10. In ‘a shock absorbing mechanism, a
follower, a friction unit engageable thereby
and including intercalated plates and wedge
means for applying lateral pressure ‘thereto,
a transverse member engaged by said: frie-
tion unit and movable thereby during a por-
tion of tl}e travel of the follower, means for
maintaining said transverse member station-
ary throughout the remainder of the travel
of the follower, spring means opposing move-
ment of said friction unit, other Spring means
opposing movement of said transverse mem.-
ber, said first named spring means operating
alone during the first portion of the travel
of the follower, operating simultaneously
with the second named spring means during
a further portion of the travel of the fol.
lower, and said first named spring means con-
tinuing its action throughout the remainder
of the travel. ‘ , Lo '

11. In a'shock absorbing mechanism, a fol-
lower, a friction unit engageable thereby and
including’ intercalated plates and wedge
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means for applying lateral pressure thereto,

a transverse member engaged by said friction
unit and movable thereby during a portion of
the travel of the follower, means for main-

.§ taining said transverse member stationary
throughout the remainder of the travel of
the follower, spring means opposing move-
ment of said friction unit, other spring means
opposing movement of said transverse mem-

10 ber, said first named spring means operating
alone during the first portion of the travel
of the follower, operating simultaneously
with the second named spring means during

a further portion of the travel of the fol-

18 lower, and said first named spring means con-
tinuing its action throughout the remainder

of the travel, said first named spring means
being .of volute form. , o
12, In a shock absorbing mechanism, a

80 follower, a friction unit engageable thereby
and including intercalated plates and wedge
means for applying lateral pressure thereto,

a transverse member engaged by said friction

unit and movable thereby during a portion

80 of the travel of the follower, means for main-
taining said transverse member stationary
throughout the remainder of the travel of
the follower, spring means opposing move-

" ment of said friction unit, other spring means

30 opposing movement of said transyerse mem-
ber, said first named spring means operatin
alone during the first portion of the trave
of the follower, operating simultaneously
with the second named spring means durin

‘88 g further portion of the travel of the fol-

" lower, said first named spring means con-

* tinuing its action throughout the remainder

of the travel, said first named spring means

being of volute form and said second named

4D s;l)'ring means comprising a bank of spring
plates. . ’ : :

13. In a shock absorbing mechanism, a
follower, a friction unit engageable thereby
and including intercalated plates and wedge

.46 means for applying lateral pressure there-
to, a transverse member ‘engaged by said
friction unit and movable thereby during a

¥ortion of the travel of the follower, means
o

r maintaining said transverse member sta-
.80 tiopary through the the remainder of the
" trayel of the follower, spring means oppos-
ing movement of said friction unit, other
‘spring means opposing movement of said
transverse member, said first named spring
85 means operating alone during the first port-
" tion of the travel of the follower, operating
gimultaneously with the second named spring
means during a further portion of the travel
of the follower, said first named spring means
>80 continuing its action throughout the re-
mainder of the travel, said second named
spring means comprising a blank of- plate
springs and said first named spring means
being of volute form and arranged in tan-

65 dem with the second named spring means.

14. In a shock absorbing mechanism, a

‘follower, a friction unit engageable thereby

and including intercalated plates and wedge
means for applying lateral pressure thereto,
a transverse member engaged by said fric-
tion unit and movable thereby during a por-
tion of the travel of the follower, means for
maintaining said transverse member sta-
tionary throughout the remainder of the
travel of the follower, spring means oppos-
ing movement of said friction unit, other
spring means Opposing movement of said
transverse member, said first named spring
means operating alone during the first por-
tion of the travel of the follower, operating
simultaneously with the second named spring
means during a further portion of the travel
of the follower, said first named spring
means continuing its action through the re-
mainder of the travel, said second named
spring means comprising a bank of frie-
tion producing plate springs, and said first
named spring means being a volute spring
directly ~abuttingly engaging . the second
named spring means. A

15. In a shock absorbing mechanism, a
follower, a friction unit including inter-
calated friction plates and wedge means for
applying lateral pressure thereto, said wedge
means being initially in engagement with
the follower and said intercalated plates be-
ing subsequently engageable by the follower,
spring means opposing movement of the fric-
tion unit throughout the travel of the fol-
lower, a second spring means, and means co-
operating with said wedge means and mov-
able with the friction unit for applying pres-
sure to said second named spring means
during a portion of the travel of the fol-
lower. : s S

16. In a shock absorbing mechanism, a fol-
lower, a friction unit including intercalated
friction plates and wedge means for apply-
ing lateral pressure thereto upon movement
of the follower, volute spring means for re-
sisting  movement - of “the friction unit
throughout the travel of the follower, a short
travel high resistance spring arranged in
tandem with the volute spring means, means
extending through the friction unit and car-
rying certain of the intercalated plates, and
means cooperating with said wedge. means
and carried by said transverse member and
adapted - to compress- said second named
spring means throughout a portion of the
travel of the follower, y :

17. In a shock absorbing mechanism, the
combination of a follower, a friction unit
movable thereby, volute spring means. resist-
ing movement of the friction unit through-
out the travel of the follower, and plate
spring means energizable by movement. of
the friction unit during the first portion of
the travel of the follower. :
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combination of a follower, 2 friction produc-
ing unit movable and operable thereby upon
movement thereof, volute spring means re-
sisting movement of said unit throughout
the travel of the follower, a short travel high
capacity spring, and means movable with
and by said friction producing unit during
the first portion of the travel of the follow-
er for energizing said second named spring
in parallel with said first named spring.

19. In a shock absorbing mechanism, the
combination of a follower, a friction pro-
ducing assembly operable thereby upon
movement thereof, volute spring means op-
posing movement of said assembly, a short
travel high capacity preliminary spring
means arranged in tandem with said volute
spring means, and means operable by said as-
sembly upon movement thereof for compress-
ing said second named spring,said firstnamed
spring being initially compressed alone for
the initial travel of the follower, the first
and second named spring means being en-
ergized simultaneously throughout the in-
termediate portion of the travel of the fol-
lower, and said first named spring means
continuing to be energized after the second
named spring means goes solid throughout
the remainder of the travel of the follower.

In testimony whereof I affix my signature.

CYRUS J. HOLLAND.



