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To' all whom it may concer.
_Be it known that I, THoyas L. McKeex, a
citizen of the United States, residing at

_ Kaston, in the county of Northampton and
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State of Pennsylvania, have invented a new
and useful Improvement in Draft-Gears, of
which the following is a specification.

This invention relates to spring draft

gears for railway cars, and more particu-
farly to what are known as “ tandem  gears.
‘These tandem' gears, as commonly con-
structed, have two coil springs or sets of
coil springs arranged one in rear of the

* pther with reference to the line of draft,and
15.

means for transmitting the pull or thrust of

the draw bar to both springs or sets of
springs. Such gears about double the ca-

pacity of a gear employing a single spring
or set of springs of the same capacity. but
they are necessarily approximately twice as

‘long as the single gear and yet do not
“lengthen any the travel of the draw bar,

whose movement is limited by tlie extent of
collapse of oné of the springs. ‘
The primary object of the invention is to

: produce a spring gear having the maximum

-20

capacity and permitting the maximum
travel of the draw bar, but which shall nev-
ertheless occupy 'the minimwm space longi-
tudinally of the car, and be .of exceedingly
compact, simple.and strong construction,
and..composed of the minimum number of

. parts..
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. Other objects of the invention are to pro-
vide a spring draft gear shich occupiesless
space longitudinally of the car than a tan-

dem spring gear employing coil springs of

the standard length and capacity, and which
nevertheless has greater capacity than such
a tandem coil spring gear; also to so con-
struct and arrange the parts that only three
parts are required in the gear in addition to
the springs; also to so construct and arrange
the parts that in buffing the pressure of the
springs will be applied on the extreme sides

of the follower opposite to the stops or

abutments on the draft sills; also to con-
struct the gear so that the spring resistance
is light at tke commencément of movement
of the draw bar and builds up or increases
during the travel of the draw bar, thus pro-
ducing -an easier and smoother cushioning

effect in drawing and in buffing; also to

improve the construction of spring draft
gears in the respects hereinafter described
and set forth in the claims.

Fig. 1. Fig. 3 is a transverse sectional ele-

.These reswits are attained by employing u
coil spring or springs and a set of leaf
springs or spring plates arranged in tandem
order and operatively combined or con-

nected in the manner hereinafter described. -

In the accompanying drawings: Figure 1
1s a sectional plan of a spring draft gear em-
bodying the invention. "Fig. 2 is a longitu-
dinal sectional elevation thereof inline2—2,

vation thereof, in line 3—3, Fig. 2. Fig. 4

-1s a sectional plan. similar to Fig. 1. of a

modified construction.

Like letters of reference refer to like parts
in the several figures.
Referring  particularly to Figs. 1-3, A

_represents the reéar portion of a draw bar,
.and ¢« the wsual yoke or strap which is se-

cured to and projects beyond the rear or
inner end of the draw bar. B represents
the car draft sills or beams and & and %’
respectively the front or outer and the rear
or mmner stops, lugs or abutments on the
draft sills against which the front and rear
followers of the draft gear bear in the draft
and buffing action of the gear. The inven-
tion does not relate to the draw bar and
draft sills.and these parts may be of the
usual or any suitable construction. C, D and
E represent respectively the front, rear and
intermediate followers. The followers all
extend transversely through the vyolke, as
usual, the front and rear followers bearing

‘respectively against the front and rear stops

on the draft sills. The froit follower C
may consist of the usual rectangular plate
with a spring-centering stud ¢.  The rear
follower is preferably 0% box or hollow form,
as shown, having a rear end wall d which
bears against the rear stops &’ and an open
front end. The.inner face of the end wall
d is preferably convexed transversely, as
shown in Fig..1, for a purpose to be de-
scribed. The intermediate follower E is of
a shape and size adapting it to enter the
open front end of the rear follower, and it is
provided with an edge flange or part e
adapted to strike the front end of the rear
follower to limit the movements of the in-
termediate and rear followers relative to
éach other, and with a central stud or part
¢’ which projects toward and is adapted. to
be struck by the stud ¢ on the front -fol-

. lower, whereby . the movement of the one

follower toward the other is limited, and
the intermediate follower is positively moved
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spring plates’ constitutes in effect’ a single

20

" preferably arranged horizontally on edge,
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«the resistance of the springs is exerted at
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‘on the front follower, thréugh the coil and

50

“the front follower will strike that of the in-
_.termediate followér and: the flanges of the
~ intermediate follower will strike the -front

55

- movement of both the front and intermedi-
“ate followers, or the rear and intermediate
" followers, depending uwpon whether draft or

- buffing-strains are applied, before either the

‘coil springs or leaf springs can be completely

" collapsed or strhined so as-to become. set.

"+ "~ The action of the draft gear described is-as.
‘follows: In buffing, the front follower C'is-

‘“moved rearwardly.by: the: draw bar -A, ‘and.
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rearwardly by the front follower after an
initial movement of the latter in buffing.
As shown, the intermediate follower con-
sists of a casting which is hollowed or cored
out to lighten it. F f represent the outer
and inner coils «of a double coil spring ar-
ranged between the front and intermediate
followers around the studs ¢ and ¢’. This
spring is preferably of the standard size
and capacity used in coil spring draft gears.
A singﬁe_or double coil spring can be used,
as preferred. G represents a set of howed
leaf springs or sl)rilxa" plates arranged face
to face in the hollow rear follower between |
the rear end wall thereof and the rear face
of the intermediate -follower. . The:set of

leaf-spring consisting of a plurality of com-
ponent leaves: The leaf springs extend.
{ransversely of the line of draft and are

with the ends of the rearmost or innermost
spring hearing against the opposite sides of
the rear end wall of the rear follower, and
the convex face of the foremost or outer-
most spring bearing centrally  against. the
intermediate follower: - By this arrangement
the leaf springs are straightened out-more
or less' when the intermediate follower is-
moved rearwardly or the rear follower is:
moved ‘forwardly, and. the pressure due-to

the sides of tlie rear follower directly oppo- |
site -or in line with the stops or abutments
on the draft sills instead of centrally, and
there is no tendency to bend or distort the
rear follower, as is the case where centrally

Jocated coil springs are used. On the other |

hand, the pressure of the-leaf springs is
exerted centrally on the intermediate. fol-
lower, but' the pressuré of the front coil
springs I f is also appliéd near the center.
of ‘the intermediate follower and: there is
little or no bending strain on, this follower
either. The strains are’thus' transmitted |
from the draw bar, which-bears centrally

leaf $prings to the extreme ends of the rear
follower and there is little or no tendency to
bend. or -distort any of the followers.. The
parts are so proportioned that the stud: of-

end of the rear follower and so arrest the

‘springs . being
limit.
.- While

as’ the rear follower D . is held. from move-

987,312

ment against the stops &” the coil springs.

F f are compressed and they, pressing on
the intermediate follower, tend to move it
and compress the leaf springs G. As the
leaf springs are of greater capacity, how-
ever, than the coil springs they tend to hold

“the intermiediate follower stationary until

the pressure exerted thereon is sufficient to
move it against the opposing resistance of
the leaf springs. The stud of the front fol-
lower will strike that of the intermediate

follower before the coil springs can be

driven solid or strained so as to become set,

and the intermiediate follower will then be

moved positively by.the front follower and
the leaf springs strained until the interme-

the draw bar at the start and the resistance
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‘diate follower  is. arrested by its flanges .
striking the end of the rear follower. Thus’
less resistance is offered to the movement of |

builds up or increases as thé movement con- -

tinues, thereby producing an easier and bet-
ter chshioning effect than if the resistance
of both springs were brought to bear at the
start. . In drawing, the fromt followcy is
leld stationary by the stops b and the rear
and intermediate followers are drvawn for-
ward by the yoke a, first -compressing the

coil' springs and thereafter, when the’inter-:

mediate follower is arrested by its stud strik-
ing the front follower, the leaf springs ave
compressed o that in drawing also the lesser
resistance of the coil springs 1s first met with
and then the greater resistance of the leaf

springs and the car will start with less jerk .
“than 1f the resistance of both sets of springs

had to be overcome initially. ,

The coil springs are of the usual standard
size and capacity and permit the same travel
in this gear as in the ordinary coil spring
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gear, and the leaf springs enable a further -

movement so that by the combination vf the
coil and leaf springs a greater travel of the

~draw bar is possible than with the coil
\springs . alone, whether arranged as inthe
‘ordinary single, tandem or twin gears. Fur- -
“thermore, the leaf springs occupy less room
‘Jongitudinally of the car than a second set of-

coil springs of standard size and capacity
arranged in rear of the front springs F f,

such ‘coil springs, the combined coil and leaf
spring gear gives greater capacity: than a

tandem coil spring gear using ' two coil

springs of staiidard size and capacity. The
convexed end wall of therear follower serves
as an additional sifeguard against the leaf

| of the springs, ‘that’ is, the location of -the-
coil springs jn front of nearer to the draw

bar, is preferred, it is manifest. that the gear
‘could be reversed and produce. desirable re- 130
“sults, “Also_ the- intermediate follower, fn. P
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‘and yet, as they have greater capacity than - -
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sprung.beyond their elastic

the deseribed felative arrangement 2%
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stead of the rear follower, could be made
hollow to contain the leaf springs and tele-
scope on the rear follower without altering
the action of the gear. Likewise, leaf
springs which are normally straight.and re-
quire to be flexed or bowed in action could
be utilized instead of the normally bowed
xprings shown.

Fig. 4 shows a ditferent construction of
gear-elwploying the tandem arrangement of
the coil and leaf springs, the essential dif-
ference residing in the fact that the coil
springs I 7, instead of bearing against the

intermediate follower, bear their rear ends

against a plate I which vests against the
rear follower, in effect forming a part there-
of, and the intermediate follower E’ passes
through a hole in said plate to engage the
leat -springs G. By this construction no
pressure is:placed upon the leaf springs
until the studs of the front and intermediate
tollowers strike and they are not brought
nto play at all until after an initial action
of the coil sptings, the action of the two
sets of springs thus being purely successive,
whereas in the former construction the re-
sistance of the leaf springs is exerted at all
times on the intermediate follower in oppo-
sition to the coil springs, and the two sets of
springs act more or less simultaneously, de-
pending npon their relative strength. '
In both of the constructions deseribed, a
sufficient number of the leaf springs is pro-
vided to. give the desired maximum resist-
ance, and the resistance can be readily less-
ened if desired, by removing one or more
of the leaf springs.” Lost motion in the
gear can be prevented in such case by re-

placing the springs removed with suitable

filling plates.
T claim as my invention: o ‘
1. The combination of a movable mem-
ber, movable rigid followers, stops for said

followers, coil and leaf springs arranged

between said followers one in advance of
the other with respect to the direction of
movement of said member, said leaf spring

. extending transversely of the direction of
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movement of said member and having
greater resisting capacity than said . coil
spring, connections for moving one of said
followers when said member is moved in
either direction, and means for applying

pressure to said leaf spring independently’

of said coil spring after an initial move-
ment of the member, whereby both the coil
and leaf springs resist movement of said
member in either direction and said leaf

-spring acts to resist the movement of said

member after an initial action.of said coil
spring, substantially as set forth.

2. The combination of a movable member,

movable rigid followers, one of which is
moved by the movement of said member in
one direction, means by which the other fol-

|

i

lower is moved by the movement of said

member in the opposite direction, stops for
sald followers, coll and leaf springs which,
are arranged one in advance of the other pe-

tween said followers and which resist move-

fment of said member in either direction,

said leaf spring extending transversely of
the direction of movement of said member
and-having greater resisting capacity thar;
sald coil spring, and means for Hmitiug the
compression of said coil spring and apply
ing pressurg to said leaf spring .independ-
endy o sad coil spring ufter an initial
movement of said member, whereby the coil
spfing s protected and said leaf spring acts
to'resist the movement of said member after
an initial action of said coil spring, substan-
tially as set forth. - :

3. The combination of a movable member,
movable rigid end followers, one of which is
moved by the movement of said member in
one direction, means by which the other
follower is moved by the movement of said
member in the opposite direction, stops for
said followers, coil and. leaf springs ar-
ranged one in advance of the other between
said followers, said leaf spring extending
transversely of the direction of movement
of said member, a movable intermediate fol-
lower which is arranged between said coil
and leaf springs and against which said
springs exert pressure in opposite directions,
and means for limiting the relalive move-
ment between sald intermediate follower
and the end follower which is adjacen* to
said coil spring to limit the compression bf
said coil spring and apply pressure to said
leaf spring independently of said coil spring
after an initial action of the coil spring, sub-
stantially as set forth. o

4. The combination of a movable member,

moved by the movement of said member iu
one direction, means by which the other fol-
lower is’ moved by the movement of said
member in the opposite direction, stops for
sald followers, coil and leaf springs ar-
ranged one in advance of the other between
said followers, said leaf spring extending
transversely of the direction of movement of

sald membér, a movable intermediate fol-

lower which is arranged between said coil
and leaf springs and against which said
springs exert pressure in opposite directions,
and means for limiting the relative move-
ment Dbetween said intermediate follower
and each end follower to protect both the
coil and leaf springs and apply pressure to
said leaf spring independently of said coil
spring after an initial action of the coil
spring, substantially as set forth. -

3. The combination of a movable member,
movable rigid end followers, one of which is

moved by the movement of said member in -

one direction, means by which the other fol-
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‘movable rigid end followers, one of which is
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- lower is moved by the movement of said

member in the opposite dirvection, stops for
said followers. coil and leaf springs ar-

~“ranged one in advince of the other between

sald followers. said. leaf sprilig extending

- transversely of the direction of movement of
~ said member and having a greater resisting

10

15,
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capacity than said coil spring, an interme-
diate follower which is -arranged bétween
said coil and leaf springs and against which
said springs exert pressure in opposite direc-
tions and which is movable to allow the
bodily movement of said coil spring during
the movement of said member in one direc-
tion after an initial compression of said coil
spring, substantially as set forth, :

6. The combination of a movable member,
‘movable rigid end followers, one of which is

moved by the movement of said member in -

one direction, means by which the other fol-
lower is moved by the movement of said
member in. the opposite direction, stops for
said followers, coil and leaf springs ‘ar-
ranged one in advance of the other between .

“said followers, said ‘léaf spring extending

transversely of the direction of movement of
said member, one of said: followers leing
hollow and. containing said leaf spring, a
movable intermediate follower which is ar-
ranged between said coil and leaf springs -
and ‘against which said springs exért pres-

. sure in opposite directions, said intermediate
" follower being adapted to strike said hollow

35

- follower to Iimit the compression of said

leaf spring, and means for limiting the com-
pression of said coil spring, substantially as

‘ : set. forth. : :

40

7. The combination of a movable member,
movable rigid end followers, one of which is
moved by the movement of said member in

~one direction, means by which the other fol-

lower is moved by the movement. of said

» “member in the opposite direction, stops for

' 45

" diate  follower: an »
bearing against the middle portion of said .

50

-said end followers, an intermediate follower,
a coil spring arranged between said interne-.
one end follower and

end"fofldwer, and a leaf spring which is ar-

. ranged between said intermediate follower
and the other end follower transversely of .

987,312

and bears centrally against ¢aid intermedi-
ate follower and at its ends against said
other end follower, substantially as set forth.
. 8. The combination of a movable drawbar,
rigid movable end followers, one of which
bears centrally against said drawbar and is
moved by the movement of said drawbar in

one direction, means by which the other fol-
lower is moved by the movemont of said
drawbar in the opposite direction, stops for
said end followers, an intermediate follower. -

a coll spring which is arranged between said

intermediate follower and the first men-
tioned end follower and beavs against the
central portions of said -end: follower and

the direction of movement of said member -

ot
ot
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said intermediate follover, and a leaf spring

which is arranged between said interniediate

follower and the other end follower trans-.

versely of the difeclion of movement of said
drawbar and bears centrally against said in-
termediate follower and at its ends against
said other end follower, substantially as set

; fofth.- :

9. The combination of a movable member,

-a. movable rigid follower which is moved by

the movement of said member-in one direc-

70
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tion, coil ‘and. leaf springs which are ar-

ranged one in advance of the other and

~which resist movement of said member, said

leaf spring extending transversely of the
direction of movement of said member and
having greater resisting capacity than said
coil spring, means for applying pressure to
said leaf spring independently of said coil
spring after an initial movement of said
member and for limiting the compression of
said coil spring, whereby said leaf spring
is effective after said coil spring has been
comnpressed to a desired maximum, a rigid
device against which said leaf spring bears,
and means for limiting the compression of
said leaf spring, substantially as set forth. -

THOMAS L. McKEEN.

- Witnesses: -
© Cuas. W.-Parxer,
S O B.»HORNBECK.

“Witness my hand, this 2d day of October,
1907. ST ' :
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