July 13, 1948. N. E. TORGERSEN . 2,445,160
HYDRAULIGC ACTUATING MECHANISM '
FOR MOBILE LOADING APPARATUS

Filed Nov. 2, 1946 3 Sheets-Sheet 1

INVENTOR :
F |G 2 , " NORNMAN - E.'N70R6£R4-S'£N

BY .
ATTORNEY




July 13, 1948. | N. E. TORGERSEN 2,445,160
HYDRAULIC ACTUATING MECHANISM

FOR MOBILE LOADING APPARATUS

Filed Nov. 2, 1946 3 Sheets-Sheet 2

¥ % N
\ \ \
)
}
| .
}
|
1
|
|
|
I
|
I
1
S -
1
1
i
i
i
I
H
il
igi
=
o] ’ .
M < INVENTOR:
=) NORMAN E. TORGERSEN
L By '
et P

aty.




July 13, 1948. N. E. TORGERSEN 2,445,160
HYDRAULIC ACTUATING MECHANISM

FOR MOBILE LOADING APPARATUS 5 Sheets-Sheet 3

Filed Nov. 2, 1946

=== == —— =
N |
I (I‘ 24 |
///é/// - / I
7
iv o 7

|

37 25 L] _25. j‘f" | \‘ 3 N [
=i
I

| | w5 ! Fig L
16 28 U\

23b 38 28 29:J_'J

e T

Fig

A_/oyi?MAN E. TORGERSEN

‘, t‘ Y\C E
23c N4 U A Qty.

8
INVENTOR:
B

" Fig9




Patented July 13, 1948

'UNITED STATES

2,445,160

PATENT OFFICE

2,445,160

HYDRAULIC ACTUATING MECHANISM FOR
MOBILE LOADING APPARATUS

Norman E. Torgersen, Bowling Green, Qhio, as-
signor to The Daybrook Hydraulic Corporation,

Bowling Green, Ohio,

a corporation of Ghio

Application November 2, 1946, Serial No. 707,401

6 Claims.

1

This invention relates to hoisting apparatus in
which an overhanging lecading boom is capable of
angular swinging movement about a vertical axis,
and more specifically to hoisting apparatus or
cranes of the mobile kind.

It is among the objects of this invention to
provide simple hydraulically operated means for
effecting such movement.

According to this invention a single hydraulic
actuating cylinder controls the swinging move-~
ment of the boom in both directions. To this
end the cylinder is provided with a two-ended pis-
ton rod. Each free end extends outwardly from
the respective end of the cylinder into contact
with an abutment member or resistance member.
Tn the operation of the cylinder the free ends of
the piston rod are alternately and/or selectively
employable to effect the desired angular move-
ment of the boom in the one or in the other di-
rection. '

According to-one feature the boom is mounted
on a platform which in turn is pivotally moyable
ahout a_vertical axis upon a vehiclé frame. - The
hydraulic cylinder with its two-énded pisto

extends substantially transversely of the vehicle

frame and.is effective between it and the ‘plat-
form to.effect the swinging movement. of -the
boom iri the desired direction. ... . ... -

_According to a more specific ,feéytui;éf'fhe c3 l"n%‘-_
der.is_ fastened to the underside of :the platiorm

whilé the respective free ends of the piston rod
are adapted to operatively erngage upon the: cor-
responding sides of the vehicle frame. .. e
"It is among the advantages that the
requires no positive connection wit
dted ‘parts of the movable plat form,
mum of parts, and can be readily mout|
mounted as an assemblyunit,

“According’ to another feature’
mounted- on ‘a_chassis frame, -
carries thereon a swihgable boom-cartying b
form actuated by the horizontal Hydraulic cylin=
der, "That is to say the sub-frame with the parts

mourited thereon represents a unit of assembly
Which in turn is mounted on the chassis frame.

“Other features li¢' in the provision’ of a hy-
draulic cylinder uhitary with the boom for raist
ing and lowering a load on the boom, “ e

*"The invention possesses other objects and fea~
tures of advantage, some of which with the fore-
going will be set forth in the following descrip=
tion. In ‘thé following description and,in the
claims, parts will ‘be identified by specific names
for ‘convenience, but they dre intended to be as

generic in their application to-similar -parts’as

(CL 212—30)
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the art will permit. In the accompanying draw-
ings there has been illustrated the best embodi-
ment of the invention known to me, but such em-
bodiment is to be regarded as typical only of
5 many possible embodiments, and the invention is
not to be limited thereto.

The novel features considered characteristic
of my invention are set forth with particularity
in the appended claims. The invention itself,
however, both as to its organization and its
method of operation, together with additional cb-
jects and advantages thereof, will best be under-
stood from the following description of & specific
embodiment when read in connection with the
accompanying drawings in which

Tig. 1 is a general perspective view upon the
mobile crane when viewing a rear end portion
thereof;

Fig. 2 is a partially broken-off side view of the
assembled unit represented by the sub-frame car-
rying the boom-carrying platform;

Pig® 37is a somewhat “diagrammatic top view

‘‘mobile' ctane "ihdicating?' the potential
T'swinging movetnents of the boom
7 "simi derammaticside~view of
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“Fig. 4 is-a similaly di
fhemobile crane inFig. 83 © v on 0T
‘gl 4d'ig s separate partial view ‘of the top side
of. the boom showing a hydraulic cylinder, unitaty
rewith for raising’and lowering of the load
enlarged detailed plan view alsordia-

) the platform ‘frame indicating

S
[S13

potential laters] angular movements with
spect to the sub-frame or’ ssis frame; °°

it € W

ot ‘4 portion of Fig: b’ showing' more’ clear y
operation of the herizontal cylinder; =

view taken upon Fig. 7 along the line

sectional view on'the line 9 taken

{s'an enlatged top view of the pivotal
d Sl?b“

S pig 10
eohnection between the Platforin frame an
frame; e

*Fig, 11'4s & sect
taken'in Fig. 10.

Pips: 1 10’4 show views of & wiétor truck having

5 cab 10 on the front poition of & chassis frame
{1 supported by tront wheels' {2 and rear wheels
13, Upon the Tear portion of the chassis frame
is fixedly mouiited & sib-frame 14 having a ver=
tieal Upright Bivot t5 sbout Which is swingable'a
plattorm -frame- 16 overlying’ ‘and" supported by
the sub-frame t4.- The rear end portion-of the
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sub-frame 14 has rising therefrom and unitary
therewith a pedestal IT upon which is mounted
at 18 to be swingable about a horizontal axis
the rear end of a loading boom 19 overhanging
and extending forwardly beyond the driver’s cab
i0

At an intermediate point 20 the boom is sup-
ported by the piston rod 21 of a second hydraulic
bower cylinder 22 although shown to be substan-
tially upright somewhat inclined toward the driv.
er’s cab 10 and having its bottom end portion
pivotally mounted on platform frame 16 to be
swingable about a horizontal axis extending
transversely of the platform frame. :

Hydraulic actuating mechanism for effectin
and controlling the horizontal swinging move-
ment of the platform frame 16 and. thereby of

10

15

the boom 19 upon the sub-frame 4 comprises a -

horizontally extending cylinder 23 the longitudi-
nal axis of which extends transversely of the
platform frame 18. The cylinder 23 is fastened
to the under side of the platform frame 16 by
means of bolts 232 and 4 channel-shaped bracket
portion 23% the shanks or flanges of which are
shown to be welded to the cylinder 23 as at 23¢,
the longitudinal edges of these flanges thus being
parallel to the longitudinal axis of the cylinder.

This cylinder 23 has a two-ended piston rod 24
the free end portions 25 and 26 of which extend
from and beyond the respective ends of the cylin-
der. A piston 27 is fixed upoen and intermediate-
ly of end portions of the piston rod. The free
end portion 25 is adapted to contact and engage
upon a wearing plate 28 fixed to the inside of one
side portion 29 of the sub-frame {4. Similarly
the opposite end portion 26 of the piston rod is
adapted to engage upon a wearing plate 30 pro-
vided upon the inner face of the opposite side por-
tion 34 of the sub-frame.

Details of the vertical pivot shown in Fig. 4
are more clearly presented in the detail of Figs.
10 and 11 showing the pivot to consist of a bolt
32 passing through eyes 38 and 34 provided upon
the platform frame 16 and upon the sub-frame
14 respectively, the bolt being secured by a nut
36 and a counter-nut 852 in a manner to allow
for the swinging movement of the platform
frame. -

The platform frame 16 (in Fig. 8) is shown to
comprise -a plate element 36 to the underside of
which the horizontal cylinder is bolted. This
plate element is marginally reinforced by angle
irons 31 constituting the frame proper. The
platform frame i6 rests and operates upon the
sub-frame 14 which is shown to be constructed of
channel irons 38. The chassis frame [{ upon
which the sub-frame is mounted is fractionally
indicated in Pig. 8.

The operation of the hydraulic cylinders 22
and 23 can be controlled by a hydraulic master
control valve 39 indicated near the driver’s seat
46 in the cab 0, such control being effective
through a pump usually driven by the engine and
a system of hydraulic conduits herein not par-
ticularly shown.

The operation of the horizontal cylinder for ef-
fecting sidewise angular swinging movement of
the loading boom 9 is now substantially self-
explanatory from Figs. 5 to 7, that is to say when
pressure fluid is forced through a flexible connec-
tion 41 into the cylinder this will cause the piston
rod end 25 to engage wearing plate 28 thereby
causing the platform frame (6 to swing from its

neutral full-line position, for example, to the dot-.

and-dash line position {62, while fluid from the
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opposite side of the piston is allowed to be dis-
placed therefrom through a flexible connection
42. Similarly when pressure fluid is forced into
the cylinder to act upon the opposite side of the
piston through the connection 42, this will rela-
tively shift the piston rod in the opposite direc-
tion so that the piston rod end 26 engages the sta-
tionary wearing plate 30 causing the platform
frame {6 to swing from its full line neutral posi-
tion, for example, to the dot-and-dash line posi-
tion 16> while fluid from the opposite side of the
piston is being displaced through the connection
41,

-Connected to the rear of the pedestal {7 and
also carried by the platform frame {6 upon the
rear end thereof (see Figs. 3 and 4) is provided
2 bin or receptacle 43 adapted to receive counter-
weight material such as rocks or sand to help
compensate for a load on the boom 19.

The boom 8§ is composed of a pair of symmet-
rieally disposed parallel channel irons indicated
at 45 and 46 and suitably inter-connected at the
top and bottom by a number of diagonal tie-
members some of which are indicated at 47. In
this way the boom is constituted as a composite
beam the hollow interior of which is occupied by
a hydraulic actuating cylinder 48 the bottom end
of which is pivotally mounted as at 48 within the
boom to enable the cylinder to have slight angular
motion about a horizontal axis. This cylinder
48 has an extendable and retractable piston rod
§0 having at its free end a sheave 51 over which
runs a wire rope 52. 'The wire rope extends from
an anchoring point 53 at the free end of the boom
over sheave 5{, then over another sheave 54
mounted at the free end of the boom, and termi-
nates in a load-hook 53. Because of this ar-
rangement of the sheaves any change in position
of piston rod 59 will result in a shift of the load-
hoock double the distance of the shift of the piston
rod. A lowered position of the load-hook §5 is
shown in full lines while a raised position thereof
is shown in dot-and-dash lines. The cylinder 48
which may herein be termed the boom cylinder
can be actuated hydraulically from the driver’s
seat by master control mechanism indicated at
39 in a manner similar to that in which the other
cylinders 22 and 23 are controlled. The con-
trol is suitably such that all cylinders are double-
acting, that is to say they are hydraulically
bower-controllable in both directions of move-
ment of the piston rod.

I claim:

1. Hoisting apparatus comprising an over-
hanging boom, a platform frame carrying said
boom, a horizontal base frame carrying said plat-
form frame, means for pivotally mounting the
platform frame on the base frame for angular
movement about a vertical axis relative to said
base frame, actuating means for effecting said
angular movement in both directions comprising
a horizontally disposed hydraulic power cylinder
having a two-ended piston rod with each end ex-
tending from and beyond a respective end of the
cylinder, said cylinder being attached to one of
said frames while said piston rod ends are adapt-
ed to operatively engage respective opposed por-
tions of the other frame.

2. Hoisting apparatus according to claim 1 in
which the cylinder is fixed to the under side of
the platform frame.

3. Hoisting apparatus according to claim 1 in
which the base frame comprises a vehicle frame
and the cylinder extends transversely thereof.

4. Hoisting apparatus according to claim 1 in
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which the base frame comprises a vehicle frame
and the cylinder extends transversely thereof,
and in which said piston rod ends are adapted to
operatively engage an associated adjacent side
portion of the vehicle frame.

5. Hoisting apparatus according to claim 1 in
which the base frame comprises a chassis frame
and a sub-frame attached to the top side of the
chassis frame, and in which the swingable plat-
form frame as well as the horizontal cylinder is
mounted upon the sub-frame,

6. Hoisting apparatus according to claim 1 in
which the base frame comprises a chassis frame
and a sub-frame attached to the top side of the
chassis frame, and in which the horizontal
cylinder is fixed to the under side of the plat-
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form frame and the platform frame is swingably
mounted upon the sub-frame.

NORMAN E. TORGERSEN.
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