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Sulo M. Nampa, Detroit, Mich., assignor to The
Worth Company, Detroit, Mich., a corporation

of Michigan

Application July 8, 1937, Serial No. 152,600

18 Claims.

The present invention relates to car loading
devices of the type disclosed in the patent to
Samuel D. Butterworth 2,079,930, granted May
11, 1937, which devices are in exfensive use for
loading automobiles in freight cars. WMore par-
ticularly the present invention comprises & com-
plete system for independently adjusting the
height of both ends of the loading frame when
in transport positicn.

This application is a continuation in part of
applicant’s copending application, Serial No.
57,206, filed January 2, 1936.

One of the chjects of the present invention is
to provide means for independently adjusting the
height of both ends of the frame without re-
moving the load from the swinging arms which
connect the frame to the roof of the car.

Ancther object is to provide means for elevat-
ing or lowering the transport position of the lower
end of the frame without changing the transport
position of the upper end of the frame.

Another object is to provide means for elevab-
ing or lowering the transport position of the
upper end of the frame without substantially
changing the position of the lower end of the
frame,

A further object is to provide means whereby
the elevation of the upper end of the frame may
be adjusted after the lower end of the frame is
secured in position by the supporting struts.

Another cbject of the invention is to provide
a resilient or floating support for one end of the
loading frame in order to cushion jars and jolts.

Other objects include the provision of means
whereby all of the above adjustments can be
made without eliminating the load on the frame
supporting arm; and the provision of means of
the type mentioned which is simple in construc-
tion and operation, and inexpensive fo manu-
facture.

Other ohjects and advantages will become ap-
parent from the following specification, the ac-
companying drawings and the appended claims.

In the drawings.

Figure 1 shows a longitudinal sectional view of
one end of a freight car showing a loading de-
vice of the type mentioned, and illustrating the
manner in which it is utilized to transport auto-
mobiles.

Fig. 2 is a fragmentary plan view of a portion
of the frame showing the means for adjustably
mounting one of the swinging arm trunnions
thereon.

Fig. 3 is a side elevation of the structure shown
in Fig. 2.

(Cl. 105—368)

Fig, 4 is a section taken on the line 4—4 of

Hig. 3.

Fig. b is a section taken on the line 5—5 of
Fig. 3.

Fig. 6 is a longitudinal sectional view of one of

the adjustable struts utilized to secure the lower
end of the frame in transport position.

Fig. 7 is a longitudinal sectional view of a por-
tion of the strut taken on line I—7¥ of Fig. 6.

Figs. 8, 9 and 10 are transverse sectional views
taken on the line 8—38, 9—38 and 18—I10 of Fig. 6,
respectively, showing the internal construction
of the strut.

Fig, 11 is a diagrammatic illustration of the
manner in which the various types of adjustment
of the loading frame are effected.

Referring to the drawings, and particularly to
Fig. 1 thereof, there is shown a portion of a
freight car having a floor 20, an end wall 2f,
and a rooi 22 all of conventional construction.
Mounted within the freight car is an automobile
loading frame indicated generally at 28, which
is secured to the freight car by means of a pair of
rigid swinging arms 26 at one end thereof, and
a pair of telescoping swinging arms 27 at the op-
posite end theresof. Arms 28 are pivotally con-
nected to trunnions 28 fixedly secured adjacent
the forward end of the frame, and are pivoially
connected at their upper ends to the freight car
at 29. The telescoping struts 27, each of which
is formed of a pair of relatively telescoping mem-

ers 34 and 32 respectively, are pivotally secured
to trunnions 33 carried by the lower end of the
frame 25, and are pivotally connected to the
freight car at their upper ends at 34. The ar-
rangement is such that the loading frame 25 may
be swung from a position wherein it rests flat
upon the floor of the car to the position shown
in Fig. 1 of the drawings, wherein it supports
an automobile, indicated in broken lines at 26,
in an inclined elevated position. After the frame
is swung to the transport position, shown in Fig. 1
of the drawings, by means of a cable 37 and a
hoist mechanism indicated generally at 28, strut
members 389 and 48 are pivotally secured to the
frame and to the floor of the car for holding the
frame in the transport position.

Tn order to avoid side sway of the frame dur-
ing transportation there is preferably provided
an anti-side sway device. . Inasmuch as the
frame is adjustable in height this anti-side sway
device is preferably constructed in the manner
disclosed in applicant’s aforementioned copend-
ing application, Serial No. 57,206, filed January
2, 1936. While only one side of the frame is
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shown in the drawings and described hereinafter,
it will be understood that the arms 28 and 27,
the struts 39 and 40, the cable 37 and all other
features are duplicated at the opposite side of
the frame.

The loading frame and supporting arms 29
and 27 are so designed that during movement
of the frame from its loading position on the
floor of the car to ifs inclined elevated frans-
port position shown in solid lines in Fig. 1, the
telescoping strut 27 remains at its full length
and assists in supporting the frame and auto-
mobile in elevated position. However, when it
is desired to utilize the freight car for other
purposes than {ransporting automobiles, the
frame may be swung into proximity with the
roof of the freight car, during which movement
upwardly from the position shown in Fig, 1, the
telescoping strut 27 shortens in length and the
frame 25 and arm 26 swing upwardly akout the
pivotal connection 29 of the arm 28 with the
freight car.

The structure so far described corresponds in
general to that of the aforementioned Butter-
worth patent, and operates in the manner de-
scribed in greater detail therein. Xowever, in
the structure disclosed in the aforementioned
Butterworth patent it is impossible to adjust
either the elevation or inclination of the loading
frame without causing a telescoping collapse or
shortening of the telescoping arm 27. This is
undesirable inasmuch as it is highly advanta-
geous to distribute at least a part of the sup-
porting load upon the swinging arm 27.

In recent years, the over-all size of commer-
cial passenger automobiles has gradually in-
creased particularly with reference to the over-
all length and to the height of the forward end
of the automobile with the result that it has
become increasingly difficult to place four auto-
mobiles in a single freight car. Some indication
of the manner in which present day automobiles
must be crowded in order to accommodate four
in a single freight car is indicated by Fig. 1
in the drawings wherein is shown two standard
commercial models of a well known make of
automobile positioned in one end of a freight
car, in conjunction with the loading device of
the present application. It will be noted that
the forward portion of the hood and the for-
ward portion of the roof of the automobile lo-
cated upon the loading frame are in very close
proximity to the roof of the freight car and
that it would be substantially impossible to in-
crease the height of either end of the frame
without danger of interference. At the same
time it will be noted that the forward portion
of the hood and the forward portion of the roof
of the car which rests upon the floor are like-
wise in exceedingly close proximity to the load-
ing frame, with the result that it would be im-
possible either to lower the frame or to advance
the automobile which rests upon the floor of
the freight car any closer to the end wall 2§.
Moreover it will be noted that the rear end of
the automobile which is located upon the ficor
of the freight car is in very close proximity to
the transverse center line 42 of the freight car.
Accordingly, if the automobile positioned on the
floor was of any greater length or was located
any further from the end wall of the freight
car, it would interfere with the corresponding
automobile positioned upon the floor of the op-
posite end of the freight car. It is apparent
therefore that it is essential to so design the
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loading frame supporting structure that the
height and inclination of the loading frame very
closely corresponds to the shape of the automo-
bile which is to be loaded. This of course can be
done in designing a structure of the type shown
in the aforementioned Butterworth patent, but
the difficulty resides in the fact that the same
loading mechanism must be used on various
makes and models of automobiles and no two
makes of automobiles are of exactly the same
size or shape in the same year, and furthermore
the size of each model varies from year to year.

In applicant’s aforementioned copending ap-
plication, Serial No. 57,206, filed January 2, 1936,
means are shown for adjusting the height of
the upper end of the frame. Such means while
satisfactory will permit only a limited amount
of adjustment in the height of only the upper
end of the frame, and in addition any lowering
of the frame from the maximum height shown,
will result in a collapse of the rear swinging
arms, which are telescoping. This is undesir-
able as it relieves those arms of all load. As
a matter of fact, it is found that the variations
in height and length between the various cur-
rent models of commercial passenger automobiles
is quite substantial and that as a result it is
absolutely impossible to load different makes of
automebiles In a loading device of the present
type without substantially changing not only the
height of both ends of the loading frame but
also ifs inclination for the various models.
Moreover, these adjustments must be very ac-
curately made within relatively small limits,

Accordingly, the present invention contem-
plates means for elevating either end of the
loading frame by any desired number of small
increments independently of the opposite end of
the frame in order to accommodate automobiles
of various sizes and shapes with the same load-
ing mechanism. Generally speaking this object
is accomplished by providing means for adjust-
ing the length or effective length of the sup-
porting struts 39 and £9 in combination with
means for varying the spacing between the arm
trunnicns 28 and 33. As will appear hereinafter,
it is necessary to co-ordinate the adjustment in
the effective length of the struts 85 and 40 with
adjustiments in the spacing of the trunnions 28
and 383, in order to produce an operative struc-
ture and one wherein the adjustment will not
effect telescoping collapse of the arm 27.

The means for adjusting the trunnion 33 lon-
gitudinally of the frame and therehy adjusting
the distance between the trunnions 28 and 33,
which will now be described, is shown in detail
in Pigs. 2-5 inclusive. The loading frame which
is preferably constructed in the manner shown
in greater detail in applicant’s copending appli-
cation, Serial No. 57,670, filed January 8, 1935,
comprises a pair of side frame angle members
58 comnected adjacent the lower end of the
frame by a pair of transverse members 5¢{ and
£2. The fransverse members are welded to the
horizontal flanges of member 58, member 51 be-
ing welded to the top surface of this fiange and
then deflected downwardly at £38 in order that its
top surface will be in the same plane as that of
transverse member 52 which is welded to the
under surface of the flange. A plate or pan 54
rests upon members & and 52 and is adapted to
receive one of the wheels of the automobile to
support the same. When the automobile is po-
sitioned on the frame, it is resiliently secured
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against displacement by means of chains 85 hav-
ing spring sections 56.

The adjustable trunnion 33 is welded or other-
wise permanently secured to a slide 5% which is
generally of angle formation with vertical and
horizontal legs 58 and 59, adapted to embrace
the legs of the side frame member 8. The up-
per edge of the vertical leg 58 of the slide is bent,
at 68 over the top of the side flange of the angle
frame member 5§8; and the horizontal leg 89 of
the slide is held in proximity to the member 84
hy means of a bar 62, which is secured in spaced
relation to the herizontal flange of angle frame
member 58 by welding the same at one end to
a plate §3, as best shown in Fig. 4, and at the
other end to a small klock 8§48, shown in dotted
lines in Fig. 2. The plate 83 and the block &4
are, in turn, welded to the underside of the hori-
gontal flange of angle frame members 5&. The
slide BT is further retained in position and guid-
ed in its sliding movement on member 58 by
means of a downwardly turned fange §% formed
on the inner edge of the horizontal leg 5. It
will be observed that bar 62, the bent over siide
portion 88 and the slide flange 88 positively
prevent displacement of the slide from the frame,
and that the connection is permanent but one
which will permit free sliding movement. The
slide iz limited in its movement in one directicn
by plate 83 and in the opposite direction by &
block 67 which is welded to the side of frame
member 58.

Means are provided for securing the slide 87
with its trunnion 83 in any one cf 2 plurality of
iongitudinally adjusted positions. This means
comprises a rack element T8 which is welded st
7t to the underside of leg 88 of the slide and
which is provided with a plurality of teeth %Z.
The teeth 12 are adapted to mesh with corre-
spondingly shaped teeth 78 on a piveted rack
bar 74. Rack bar T4 is pivoted to frame member
50 by means of a pin 7§ which in turn is carried
by the plate 63, previously described, as best
shown in Mg, 5. The rack element 78 and piv-
oted rack bar 74 are preferably formed as drep
forgings in order to provide maximumni strength.
The teeth need not be machined after the ferg-
ing operation. A latch pin 11 ig slidakly jour-
naled in a bracket 78 carried by the frame mem-
ber B3 and is adapted to project into th £
moverment of rack bar T4 to hold it in the 5OSi~
tion shown in solid lines in Figs. 2-5, wherein
the teeth thereof are engaged with the teeth of
rack element 18. The upper end of latch pin 77
is bent over at 79; and a spring 80 connects the
bent over end with a lug 8! on frame member 58
to hold the latch pin in the position showin., A
block 22 welded to the frame member 54 1
vents complete withdrawal of the latch pin from
the bracket 78, and a similarly welded block €3
assists the spring in preventing accidental re-
lease cof the latch pin from the rack bar.

It is apparent that by virtue of the structure
just described, it is possible to shift the trunnion
23 into any one of a plurality of positions lengi-
tudinally of the frame and to positively secure
it in adjusted position by means of the pivoted
rack bar 74. Among the advantages of this
structure is the fact that it allows adjustment
of the trunnion by a plurality of small incre-
ments. This is important as it is found desirable
to provide a total of approximately nine posi-
tions of adjustment within & total movement of
approximately twelve inches in order to secure
the best results. In addition, the rack teeth on

3

the slide are always engaged with a plurality of
teeth on the rack bar, hence, providing a latch-
ing engagement adapted to sustain the very
heavy loads to which devices of this character
are subject. As will be shown hereinafter, the
loads on the latch bar are directed toward the
pivot pin 7§, and accordingly, in order to further
reinforce the bar and relieve the load on the
pin 75, there is provided a block &% which is
welded to plate 63 and abuts against the end of
the rack bar 74 when the latter is engaged with
the rack 70. The block 885, therefore, sustains
a substantial portion of the load applied to rack
bar T4.

Means, provided for adjusting the elevation of
the lower end of the frame and for securing it in
adjusted position, are shown in Figs. 1 and 6-10,
inciusive. Referring to Fig. 1, the lower end of the
frame is secured in transport position by means of
a strut 48 which is pivotally secured to an ear
o0 formed on the eye 91 carried by the lower
end of arm 27. The lower end of strut 20 is de-
tachably pivoted to the floor of the freight car at
92 hy means of the floor socket device, the na-
ture of which is shown in detail in the co-pend-
ing application of Samuel D. Butterworth and
Sulo M, Nampa, Serial No. 743,372, filed Septem-
ber 10, 1934. TFor certain positions of the frame,
such as the position shown in broken lines in Fig. 1
st 957 the strut is pivoted to the floor at an alter-
native point 82’, for reasons brought out here-
snafter. Independently of the above, however, the
strut €0 is adjustable in length and embodies other
important features to be described.

Referring to Fig. 6, it will be seen that the
strut 40 comprises a pair of relatively telescoping
inner and outer members 188 and 18{, respec-
tively. The inner or shank member {80 is secured
to a clevis element 183 at its lower end by means
of an overlapping sleeve {84, which is welded to
the members 188 and §83. The clevis member
{82 carries the pivot pin 92 which is utilized to
pivotally connect the lower end of the strut A9
to the foor socket device indicated in Fig. 1.
The structure of this clevis member forms no part
of the present invention, but is shown in detail in
the co-pending application of Oliver V. Cardinal,
Serial No. 735,807, filed July 18, 1934. The outer
or housing member {8{ is provided with an en-
larged bore 185 at its upper end within which is
positioned a tubular member 186, the tubular
membear 188 being welded to the housing member
15t a4 (07, Shank member §08 and the housing
member 18! are provided with mating teeth or
projections {98 and {38 respectively, which teeth
or projections, as best shown in Figs. 8 to 10, in-
clusive, are positioned upon opposite sides of the
respective members in two longitudinally extend-
ing rows. The teeth of each row moreover extend
circumferentially of the members through an
angle of less than 99 degrees, with the result that
the mating teeth (88 and 169 may be engaged
with each other or disengaged by relative rotation
of the members (88 and (91 through an angle of
approximately 90 degrees.

The shank member 181 is preferably formed as
a drop forging, the feeth or projections #28 being
formed during the forging operation, following
which they need not be machined. The housing
member is likewise formed by drop forging, but is
formed in two halves (18 and 111, as shown best
in Migs. 8 to 10, inclusive. The two halves of the
housing member (8¢ are formed as semi-cylin-
drical members having the projections 169 formed
centrally of their concave faces during the drop
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forging operation. Following the formation of
the half housing members 110 and (11, they are
assembled in the manner shown in Figs. 8 to 10,
inclusive, and welded together at their abutting
edges at {62, It will be observed that when the
shank and housing members are formed in the
manner described no machining operations are
necessary, except that the abutting edges (13
of the half housing members {40 and ({{ are sub-
ject to a surface grinding operation in order that

" they will properly fit each other and in order to
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properly space the opposite rows of teeth 109
with respect to the shank 100. The shank and
housing members, therefore, are inexpensive to
manufacture but are extremely rugged in con-
struction. Since the teeth on the housing mem-
ber {81 engage a plurality of teeth on the shank
member $88 at all times, the severe load to which
the strut member is subject is distributed over a
plurality of teeth, thereby increasing the load
carrying capacity of the strut.

For reasons which will become apparent herein-
after, it is desirable to provide means whereby the
strut member 48 may slightly increase in length
afier it is connected in load supporting vosition.
Accordingly, there is provided in conjunction with
the strut #8 a spring ssction, indicated generally
at 120, which will permit a slight elongation of
the strut. As best shown in Fig. 7, the spring
section referred to is mounted within a tubular
housing {314, which is telescoped over and welded
to tiie upper end of the tubular strut member (G5,
Slidably mounted within the tubular member {21
is a second tubular strut member {22, which car-
ries at its upper end an angle pin {23 which is
permanently journaled in the ear 806 carried by
the eye 8 of the frame supporting arm 27, as
shown best in Figs. 1 and 6. A rod 125 is posi-
tioned within the tubular housing 121 and is pro-
vided with a cylindrical head 126 which is welded
at {27 to the interior of the tubular strut mem-
ber 122, with the result that the rod 125 will
slide with the tubular member {22 relative to the
hwousing (21, Therod {25 projects through a suit-
able copening in a disc member 28, which is
welded at {28 to the interior of a tubular housing
member {2{, and is provided at its outer end with
a similar disc member {38, which is held in po-
sition by means of a nut {38! threaded upon the
lowear end of the rod. The end of the rod at {32
is preferakly peaned over the nut $3! to perma-
nently secure the nut in vposition on the rod. A
relatively heavy helical spring {33 surrounds the
rod {25 between the disc members 128 and (30.
Since the rod (28 and therefore disc (38 are
fixedly secured to the sliding tubular member 122
and the disc 123 is fixedly secured to the housing
i24, the spring 133 resists upward movement of
the tubular member {22 relative to the housing
i2f and therebhy resists elongation of the strut.
Fowever, witen a force is applied to the strut
tending to clongate it, the spring will permit a
limited amount of elongation up to the point
where the spring is entirely collapsed. It is found
that a collapsing movement of the spring in the
order of three quarters of an inch provides suffi-
cient range of elongation of the strui member to
preduce satisfactory results if the movements of
adjustment of the strut are less than that amount.
An annular ring member {85 is welded at 136 to
vhe tubular member 22 in such a position that it
will abut against the end of the tubular housing
124 and limit collapsing movement of the strut to
the position shown in Fig. 7. 1t is apparent,
therefore, that strut {40 provides an adjustable
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means adapted fo sustain severe compression
forces without telescoping or shortening and at
the same time, when subject to a tension force,
it may increase in length to a limited extent.
This feature is important for reasons which will
appear hereinafter.

The strut 39 at the forward or upper end of
the frame is preferably constructed in the same
manner as the strut 42 just described, except that
the spring section of the strut 40 is omitted.
Hence strut 88 is adjustable in length but not
subject to elongation or compression independ-
ently of the adjusting device.

As an alternative construction, the forward
strut 39 may be made as a single rigid strut and
the adjustment provided by a multiple flcor
pocket construction in the manner shown in the
copending application of Sulo M. Nampa and
Oliver D. Cardinal, Serial No. 57,207, filed Janu-
ary 2, 1836.

The mode of operation of the present invention
and the manner in which the various adjustments
must be coordinated to produce the desired results
may best be understood by reference to Fig. 11,
which is a diagrammatic showing of a few of
the possible positions of the loading frame. In
this figure, the lines 26 illustrate a plurality of
possible positions of the forward frame support-
ing arm 26, the lines 27 illustrate a plurality of
possible positions of the rearward frame support-
ing arm 27, and the lines 25 illustrate corre-
sponding positions of the loading frame. It
should first be noted that inasmuch as the swing-
ing supporting arm 2§ is a rigid arm pivoted on
a fixed axis tc the freight car at 29 that the
trunnion 28 will always lie at some peint on the
arc X—X regardless of the position of the sup-
porting arm 28. Likewise, so long as the frame
supporting arm 27 is maintained at its full
length, the trunnions 33 at the lower end of the
frame will always be located at some point on the
arc Y—Y in Fig. 11, regardless of the position of
the supporting arm 271. Since the two arcs X—X
and Y—Y are struck about different centers and
have different radii, it is apparent that so long
as the distance between the trunnions 28 and 33
remain constant, it is theoretically impcssible to
adjust one end of the loading frame independ-
ently of the other.

This is indicated in Fig. 11 by the dotied lines
26, 27 and 25, which illustrate two positions of
the loading frame when the spacing between the
trunnions 28 and 23 is at its minimum. TUnder
these circumstances, the frame 25 may be swung
from its loading position upon the floor to a
minimum loading position, indicated at g
While loading positions below the position ¢—1
are theoretically available, it is found in practice
that such positions are too low to be of any prac-
tical value, and accordingly none are shown in
the diagram. Now, if it is desired to elevate the
frame above the position a—{ without changing
the distance between the trunnions 28 and 33,
it is found that the height of the frame may be
increased until it assumes the position indicated
at g—I’, in which position the arm 26, which will
then lie at 28—y, is in alignment with the frame
g—1’. Purther elevation of the frame from this
position will result in an undesirable shortening
of the telescoping arm 27, and hence the posi-
tion g—I" represents the maximurm height to
which the loading frame may be raised when the
distance between the trunnions 28 and 32 is at
a minimum. It should be noted, moreover, that
while other positions are available for the frame
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between the position a—I and the position g—1’,
that both ends of the frame move for each change
of position and hence it is impossible to elevate
one end of the frame independently of the cther,
so long as the distance between the trunnions 28
and 33 remains constant at the minimum length.
Tt is for this reason that means are provided for
increasing the distance between the trunnions
28 and 33. In accordance with the structure
shown in this application nine positions of ad-
justment are available, these being indicated by
the numerals { to 9, on the line showing the load-
ing or floor position of the frame 25, in Tig. 11.

Tf the difference between the trunnions 28 and
33 is adjusted to position §, that is, increased by
one-half the total amount of adjustment avail-
able, it is found that the loading frame may be
elevated to a maximum theoretical position in-
dicated in broken lines at k—35’, in which position
the supporting arm 28, which then occupies the
position 28—%, is in alignment with the frame
k—5’, thereby limiting further upward movement
of the frame. It will be observed, however, that
this position of the frame is substantially higher
than that shown at g—1’ which is the maximum
position corresponding to the minimum distance
between the trunnions 28 and 33. If the distance
petween the trunnions 28 and 33 is further in-
creased to the ninth position, that is the maxi~
mum extension, it is found that the loading
frame may be elevated to a maximum theoretical
position indicated at 8—8’ wherein the support-
ing arm 26, then in position 28'—o0 is in align-
ment with the frame position 8—8’, thus pre-
venting further upward movement. It is appar-
ent therefore that by merely varying the distance
between the trunnions 28 and 33 that the eleva-
tion of the loading frame as a whole may be
varied between the limits a—! and 0—8’. While
only three adjustments in the length of the dis-
tance between trunnions 28 and 33 are indicated
in Fig. 11 it is apparent that any cne of the nine
positions of adjustment may be utilized to secure
other ranges of adjustment for the loading frame.

There is alsc shown in Fig. 11 another peculiar-
ity of the frame movement which is utilized in
accordance with the present invention to produce
excesdingly valuable results. In this connection
i+ will be noted that for any given spacing between
the trunnions 28 and 83 a very substantial adjust-
ment in the forward or higher end of the frame
may be made without substantially affecting the
height of the lower engd of the frame. This is
indicated in connsction with each of the three
aximum nositicns of the loading frame illus-
Thus with the trunnions ad-
mium spacing and the frame at

sted to thelr max
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without changing the trunnicon spacing the upper
end of the frame may be lowered to the point i,
uring which lowering movement the lower end of
the frame will move on arc Y—Y through the very

emall distance 9—2 along the arc y—y. The
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same thing is trus with respect to the frame in
any of itg i For
e ame is adjusted to its length

rame may be adiusted
which are substantially
apart while the lower end of the frame
: through only the small distance from 5 to
ikewise with the frame in its minimum posi-
1. the upper end may be adjusted from the
soint @ to the point ¢ while the lower end moves
from point { to point §’. The same thing is true
for all other intermediate positions of adjustment
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of the length of the distance between trunnions 28
and 33. The reason for this is apparent when it
ig noted that the frame 25 and arm 28 in effect
form a toggle linkage which is fully straightened
1en the frame is in its maximum position for any
given adjustment of the trunnion spacing. Ac-
cordingly, as the trunnion 28 is lowered the toggle
is hreken and draws the trunnion 28 inwardly
along the ave X—X. Tt is well known that initial
breaking movements of the hinge of a teggle link-
age have little effect upon the position of the ends
of links, and this accounts for the limited move-
1% of the trunnion 23 upon a substantial move-
ment of the trunnion 28. This phenomenon is
raken advantage of in accordance with the pres-
invention to greatly simplify the operation
and structure of the adjusting mechanism as will
be brought out hereinafter.

Tt will be observad that as the distance between

end of the frame is varied, the trun-
t the lower end of the frame will assume
nositions along the arc Y—Y and that
ngly it is necessary to coordinate the length
sition of the strut 48 with these various
the trunnion 33, in order that the

G oen O
S 7 A

)

There are several ways in which
ion may be effected, but in accord-
oresent invention there is provided
1 exceedingly important co-relaticn

i At [

2

of the trunnion spacing there exists a
icn of the frame wherein the toggle

DBOSL
ned by the frame 25 and arm 26 is

et

g Three such positions of the frame
Inst

the p ions 1/, 5 and & along arc Y—Y the
strut 1ts are so arranged that with the
strut | y collapsed and normal length for
varicus adjustments the trunnion 83 will be held
at nositions falling approximately three quarters
of an inch below each of the maximum positions
7 t0 8 inclusive, this distance being equal to the

amount by which the strut 48 may be elongated

v s there is & position of sdjustment on strut
A9 which will hold trunnion 28 at the point | on
arc Y—¥, another which will hold the trunnion at
strut ¢
adiust

ely collapsed. These positions of
of strut 48 may be terined the pri-
sitions of adjustment and they may be
i or otherwise designated in accordance
¢ designations on the means for adjust-
¢ along the frame in order that the
positions of adjustment on strut 48 may
cordinated with corresponding adjust-
In addi~
provided with secondary positions
¢ intermediabe the primary positions,
to be brought out hereinafter.

advantage of correlating the strut adjust-

[«

ctrut adjustments are arranged in the manner
described, the trunnion 33 can be adjusted to any
Gesired nosition slong the frame and the frame
then elevated until the trunnion 33 is located at

10

20

25

30

o

35

45

50

55

60

65

70

5




[+

10

15

20

25

30

35

40

45

50

55

60

65

70

76

6

the position along arc Y—Y corresponding to the
trunnion position on the frame, whereupon the
strut 48, adjusted to the corresponding position,
may be secured in position. Thereafter the frame
may be further elevated to any desired height up
to the maximum height permissible for the given
trunnion adjustment, and the slight upward
movement of trunnion 32 will be taken care of by
elongation of the expansible section 128 of strut 48.
This makes possible a very substantial adjustment
in the height of the upper end of the frame after
the lower end is secured in position and without
substantially affecting the height of the lower end.

The extent of adjustment available in accord-
ance with the above method is indicated diagram-
matically in Fig. 11. With the trunnion 33 at
position i, the frame is elevated to position a—1
and strut 40 secured in position. Thereafter the
frame may be further elevated to place trunnion
28 at any point along arc X—X between ¢ and g,
whereupon the strut 339, adjusted to the proper
length, may be secured in position. The same
method may be followed for each of the nine
adjustments in trunnion spacing up to position 9
where the frame is elevated to i—o, strut 40
adjusted to the corresponding length and secured
in position, and the trunnion 28 secured by strut
235 at any position along arc X—X between i and o.

It should be noted that the first step in adjust-
ing the frame is to shift trunnion 33 to the desired
position along the frame and that this is done
while the frame is supported upon the floor of the
freight car. The arc Y—Y is substantially tan-
gent to the frame when the latter is on the floor
and hence the trunnion can be adjusted to the
first few positions while the frame rests upon the
floor itself. However, when adjusting the trun-
nhion 233 to the higher positions such as position 9,
it is necessary to place blocks beneath the frame
to hold the rear end slightly above the floor. This
can be done as the frame is lowered from the roof.
Alternatively a crow-bar may be used to raise the
frame when the trunnion adjustment is made.

If the points (-8 inclusive are arrived at in
accordance with the principles outlined above, it
will be found that their spacing is not exactly
equal along arc Y—Y. Although very nearly
equal, there is a tendency for the poinis to spread
slightly at the upper end of the arc. This, how-
ever, is not objectionable because it is found that
equal increments of adjustment of strut 49 so
closely approximate points -9 that none of the
beneficial results of the arrangement are iost.
To compensate for this tendency, however, the
position at which strut 48 is secured to the floor
is shifted when the frame is fixed at positions
6-9 inclusive. It will be noted from the diagram
that for pesitions {-5 inclusive strut 40 is secured
to the floor at point A and extends substantially
tangent to the arc Y—Y at these points. For
the upper positions 6-8 inclusive, however, the
lower end of strut &6 is fixed at point B, and
extends at an angle to a tangent to the arc Y—Y
at these points. Accordingly, a given increment
of adjustment of the length of strut 40 produces
a slightly greater adjustment of the trunnion 33
along arc Y—Y when the strut is secured at B
than when it is secured at A.

It is found that the range of positions in which
the frame 25 may be placed by the above method
is suificient to accommodate practically all pres-
ent day passenger automobiles and many trucks.
When loading trucks having flat or stake bodies
and relatively high cabs at the forward end
therecf, the front end of the truck is positioned
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at the lower end of the frame. Otherwise trucks
are loaded in the same manner as passenger cars.

In certain instances, however, it may be desir-
able to adjust the frame beyond the limits avail-
able by the method just described and the pres-
ent construction is adapted to provide even
greater variations in the inclination of the frame
than those available in accordance with the load-~
ing procedure just described. It will be noted
that in accordance with the procedure previously
outlined the strut 49 was secured at the position
along arc Y—Y corresponding in number to the
position of adjustment of trunnion 33 along the
frame. This, however, is unnecessary as, for ex-
ample, the trunnion 28 may be fixed at point a
on ar¢c X—X and the trunnion 33 fixed at the
point 7 on arc Y—Y, provided the trunnion 33
is adjusted to the position 8 along frame 25. Or,
the trunnions may be secured in any other com-
bination of positions along the respective arcs
z—2z and y—y and the spacing of trunnions 28
and 33 adjusted to correspond. This is made
possible by reason of the fact that there are pro-
vided a plurality of secondary adjustments of
the length of strut 45 intermediate the positions
i, 2, 3, etc., along the arc Y—Y, and the incre-
ments of adjustment of the strut 49 are less than
the amount by which the strut may elongate by
reason of spring section {20. It has been found
desirable, for example, to provide approximately
twenty positions of adjustment in the strut 48
in increments of one half inch each. It should
be noted, however, that the farther the toggle
formed by frame 25 and arm 26 is broken, the
less the upper end of the frame may be adjusted
after strut 48 is secured in position.

It should be noted that after strut 40 is secured
in position the upper end of the frame cannot
be lowered without causing collapse of the tele-
scopic arm 27. Accordingly the strut 48 should
always be secured in position when the upper end
of the frame is at or below the desired position.

The strut 48 is, of course, adjustable in length
to accommodate any desired height of the upper
end of the frame. Any desired number of in-
crements of adjustment may be provided but it
has been found desirable to provide approxi-
mately thirty positions of adjustment spaced in
increments of one-half inch.

Aside from the fact that the expansible section
120 in strut 40 permits substantial adjustment of
the height of the upper end of the frame inde-
pendently of the lower end thereof, and in addi-
tion makes possible a universal adjustment of
the frame to any desired height and inclination,
this expansible section has the further important
advantage that it assists in cushioning the load-
ing frame and automobile against the severe jolts
and bumps to which the freight cars are subject
during transportation, and particularly during
switching and handling in freight yards. Thus,
for example, when the frame is thrown toward
the end wall 2{ of the car there is a tendency
for the lower end of the frame to raise, and the
expansible section permits a limited raising move-
ment thus relieving the tension load on strut 48
and member 27. If the frame is thrown in the
opposite direction the expansible section, which
in many positions of adjustment will have been
somewhat expanded beyond its normal position,
can collapse slightly, thereby relieving the shock.
Finally, the rear end of the frame is in a sense
floating and hence not subject to the usual
pounding encountered during normal travel of
a freight car.
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VWhile only one form of the invention is shown
and described herein, it is apparent that others
are available within the spirit of the foregoing
specification, and within the scope of the ap-
5 pended claims. The particular structure shown
for adjusting the spacing of trunnions 28 and 33
and for adjustably securing the ends of the frame
in elevated position is of peculiar value from the
standpoint ¢of simplicity, low cost, ruggedness,
10 and ease of operation, but it is apparent that
the broad principies of the present invention are
applicable to making and coordinating the vari-
ous adjustments in the manner set forth herein.
The preferred size of the various increments of
15 adjustment are likewise given but it will be un-
derstood that any desired variations in those
dimensions may be utilized.
Wl“a'a I claim is:

In combination, a freight car, an automo-
loading frame, means for securing the frame
he car including a pair of arms pivoied at
upper ends to the car on longitudinally
spaced wxes and at their lower ends to the frame
at opposite ends of the frame respectively, said
ben’g adapted to swing the frame from a
ion adjacent the floor to an elevated trans-
positicn, and means to adjust the pam;
between cne of said arms and sald
frame with respect to one of them to vary the

transnort position of the frame.
i combination, a freight car, an automo-
biie loading frame, means for securing the frame
in the car inclu c’mg s pair of arms pivoted at
thelr up? to the car on longitudinally
spaceqd axes and at their lower ends to the frame
o% opposite ends of the frame res actively, said

1 t
e

20

port
of connection

30

SIMS heir ;o swing the frame from a
pocition 9d3° ent the ficor to an elevated trans-
sort position, and means for varying the distance
ween the points of connection of said arms
ith said frame for varying the f{ransport posi-

the frame.

ombination, a freight car, an automo-
loading frame, means for securing the frame
, the car including a pair of arms pivoied at

i ends to the car on longitudinally
and at their lower ends to the frame
ends of the frame respectively, said
adaﬁtec to swing the frame ifrom &
ue-"t the ficor to an slevated trans-
neans for varying the distance
the fo*n’ﬁs of connection of said arms
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with said frame for varying the transport posi-
ticn of the frame, said last named means coim-
o maember slidable ‘ongl udinally of the

vy =said member for
arms, and means
in any one of a

C*

runnion carried

Gl gaging cne of smd
locking said sude merﬁner
ality of ac;Jusqu positions.
-ion, a freight car, an automo-
means Lor securinv he frame

to the car on 10*1g1 uamally
their lower ends to the frame
2 frame respectively, said
swing the frame from a

r to an elevated trans-
ccuring one end of the
n, adjustable means for
cf cud_ frame in any

+1
[0
a

e}

T

w0 Fn

rame W‘LI respect to one
ior transport position cf

the frame.

7

5. In combination, a freight car, an automo-
bile loading frame, means for securing the frame
in the car including a pair of arms pivoted ab
their upper ends to the car cn longitudinally
spaced axes and at their lower ends to the frame
at opposite ends of the frame respectively, said
arms being adapted to swing the frame irom a
position adjacent the floor to an elevated trans-
port position, adjustable means for securing one
end of the frame in any one of a plurality of
clevated positions, adjustable means for secur-
ing the opposite end of the frame in any one
of a plurality of elevated positions, and means
for adjusting the point of connection between
one of said arms and said frame with respect
to cne of them for varying the transport posi-
tion of the frame.

§. ITn combination, a freight car, an automo-
bile loading frame, means for securing the frame
in the car including s pair of arms pivoted at
theiv upper ends to the car on longitudinally
spaced axes, and at their lower ends to the frame
at opposite ends of the frame respectively, said
arms being adapted to swing the frame from a
position on the floor to an elevated transport
position, means for securing one end of the frame
in elevated position, adjustable means for se-
curing the other end of the frame in any one of
5 plurality of elevated positions, and means for
varying the distance between the points of con-
nection of said arms with said frame for accom-
modating the varicus adjusted positicns of said
other end of the frame.

7. In combination, a freight car, an automo-
hile loading frame, means for securing the frame
in the car including a pair of arms pivoted at
their upper ends to the car on longitudinally
spaced axes, and at their lower ends to the frame
at opposite ends of the frame respectively, said
arms being adapted to swing the frame from a
position on the floor to an elevated fransport
position, adjustable means for securing one end
of the frame in any cne of a plurality of ele-
vated positions, adjustable means for securing
the other end of the frame in any one of a plu-
rality of elevated positions, and means for vary-
ing the distance between the points of connec-
tion of said arms with said frame for accommo-
dating the various adjusted positions cf the frame.

8. In combination, a freight car, an automo-
bile loading frame, means for securing the frame
in the car including a pair of arms pivoted atb
their upper ends to the car on longib Lc’dna’v
spaced axes and at their lower ends to the fra
at opposite ends of the frame respectiv
arms being adapted to swing the frame from 2
position adjacent the floor to an elevaied trans-
port position, a strut element belween the &
of said freight car and one end of said frame,
said strut element having a resilient expansible
porticn, and adjustable means for sccuring the
opposite end of said frame in any one of a plu-
rality of elevated positions, said cxpansible struf
portion peing adapted to elongate to permit rais-
ing of said one end of the frame incideni to ele-
vating adjustments of said opposite end after
the strut is secured in position.

9. In combinafion, 9 freighi car, an a
bile loading frame, means for securing the

rame
in the car including 2 pair of arms pivoted at
their upper ends to the car on longitudinally

spaced axes and at their lower ends to the frame
at opposite ends of the frame respectively, said
arms being adapted to swing the frame Irom a
position adjacent the floor to an elevated trans-
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port position, an adjustable strut element be-
tween the floor of said freight car and one end of
said frame adapted to secure said end of the
frame in any one of a plurality of elevated posi-
ticns, sald strut element having a resilient ex-
ransible portion, and adjustable means for se-
curing the opposite end of said frame in any
cne of a plurality of elevated positions, said ex-
pansible strut portion being adapted to eloxn-
gate to permit raising of said one end of the
frame incident to elevating adjustments of said
opposite end after the strut is secured in ad-
justed position.

10. In combination, a freight car, an automobile
loading frame, means for securing the frame in
the car including a pair of arms pivoted at their
upper ends to the car on longitudinally spaced
axes and at their lower ends to the frame at op-
posite ends of the frame respectively, said arns
being adapted to swing the frame from a position
adjacent the floor to an elevated transport vosi-
tion, means for adjusting the distance betwesen
the points of connection of said arms with said
frame whereby said frame may be elevated tc a
plurality of transport positions, a member adapt-
ed to connect one end of the frame with the fdoor
of the car, said member being adjustable for ac-
commodating the various transport positions of
sald end of the frame, means for adjustably se-~
curing the opposite end of said frame in any
cue of a plurality of elevated transport positions,
angd resilient means associated with saig member
whereby said member can increase in length when
sald opposite end of the frame is elevatzd after
said member is secured in position.

11. In combination, a freight car, an automobile
loading frame adapted to support an automobile
in elevated position, means for pivotally support-
ing one end of the frame in elevated position in
said freight car, and spring means providing a
resilient floating support for the opposite end of
the frame.

12, In a device for supporting an automobile in
elevated position, a support, a frame adapted to
support an automobile, means for pivotally
curing one end of said frame in elevated position,
a tension device secured at its upper end to said
support and at its lower end to the opposite end
of said frame for holding said opposite end of the
frame in elevated position, and means for adjusi-
ing the point of connection of said tensicn mem-
ker with said frame with respect to said frame
for varying the elevation of said opposite end of
the frame.

13. In a device for supporting an automobile in
elevated position, a support, a frame adapted te
support an automcbile, means for pivcotally se-
curing one end of said frame in elevated positioxn,
a tension device secured at its upper end io said
support and at its lower end to the opposite end
of said frame for holding said opposite end of
the frame in elevated position, means for adjust-
ing the point of connection of said tension mem-
ber with said frame with respect to said frame
for varying the elevation of said opposite end
of the frame, and an adjustable strut for securing
s2id opposite end in position and maintain said
device in tension for the several adjusted posi-
tions of said opposite end.

14. In a device for supporting an automobile in
elevated position, a support, a frame adapted to
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support an automobile, means for pivotally se-
curing one end of said frame in elevated position,
a tension device secured at its upper end to said
support and at its lower end to the opposite end
of said frame for holding said opposite end of the
frame in elevated position, means for adjusting
the point of connection of said tension member
with said frame with respect to said frame for
varying the elevation of said opposite end of the
frarae, and an adjustable strut for securing said
opposite end in position and maintain said de-
vice in tension for the several adjusted positions
of said opposite end, said strut centaining a re-
silient section adapted to urge the same in a
direction effective to maintain said device in ten-
sion.

15. In a device for supporting an automobile in
elevated position, a support, a frame adapted to
support an automobile, means for adjustably piv-
oting one end of said frame in any one of a plu—
rality of elevated positions, a tension device se-
cured atb its upper end to said support and at its
lower end to the opposite end of the frame for
holding said opposite end of said frame in an
elevated position, and means for adjusting the
point at which said tension member is connected
to said frame with respect to said frame for con-
trolling the elevation of said opposite end of the
frame.

i6. In a device for supporting an automobile in
clevated position, a support, a frame adapted to
support an automobile, means for adjustably piv-
oting one end of said frame in any one of a plu-
rality of elevated positions, a tension device se-
cured =t its upper end to said support and at its
lower end to the opposite end of the frame for
helding sald opposite end of said frame in an
elevated position, an adjustable strut for securing
sald opposite end in position snd maintaining a
tension load on said device, and means for adjust-
ing the point at which said tension member is
connected to said frame with respect to said
frame for adapting the arms and iframe to the
adjusted positions of the opposite end of the
frame.

17. In a device for supporting an automobile in
elevated position, a support, a frame adapted to
support an automobile, means for adjustably piv-
oting one end of said frame in any one of a plu-
rality of elevated positions, a tension device se-
cured at its upper end to said support and ab its
lower end to the opposite end of the frame for
holding said opposite end of said frame in an
elevated position, an adjustable strut for securing
said opposite end in position, said strut containing
a resilient portion for maintaining a tension load
on said device, and means for adjusting the point
at which said tension member is connected to said
frame with respect to said frame for adapting
the arms and frame to the adjusted positions of
the cpposite end of the frame.

18. In combination, a freight car, an automo-
bile lcading frame adapted to support an auto-
mobkile in elevated position, means for pivoislly
supporting one end of the frame in elevated po-
sition in said freight car, and spring means pro-
viding a resilient floating support for the opposite
end of the frame, said pivotal and spring sup-
porting means being arranged to support said
frame in an elevated inclined position.

SULO M. NAMPA.
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