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UNITED STATES PATENT OFFICE 
2,327,446 

OROP-P'. APPARATUS 

Raymond C. Grtgies, Chicago, H., assignor to 
Whiting Corporation, Harvey, Ill., a corpora 
tion of Illinois 

Aplication April 3, 1943, Seria No. 481,675 
(C. 104-32) 6. Caias. 

The invention relates to drop-pit apparatus. 
in servicing and repairing the under-equip 

ment of vehicles, such as automotive buses, track 
less trolley cars, street cars and trucks, it is 
necessary to lift body springs, under floor notors, 
ifferential housings, transmissions or other 

parts. 
One object of the invention is to provide drop 

pit apparatus which includes a lifting Screw 
which is adapted to be transported longitudinal 
ly and laterally in the pit to center the screw for 
lifting under parts in different locations on the 
vehicle, so that a single jack may be used for 
lifting under-equipment located on different por 
tions of the vehicle. 
Another object of the invention is to provide 

drop-pit apparatus which is adapted for general 
lifting purposes in connection with the Servicing 
and repair of parts of the under-equipment of 
the vehicle and includes interchangeable fixtures 
on the lifting mechanism for engaging the parts 
of different character so that a Single jack Will 
be usable for lifting any of the partS. 
A still further object of the invention is to pro 

vide drop-pit mechanism which is useful gener 
ally for lifting any of the under-equipment of the 
vehicle, is simple in construction, and facilitates 
the work of inspection, repair or removal and re 
placement. 
Other objects of the invention will appear from 

the detailed description. 
The invention consists in the Several novel fea 

tures which are hereinafter set forth and more 
particularly defined by claims at the conclusion 
hereof. 

in the drawings: 
Fig. 1 is a longitudinal section of drop-pit ap 

paratus embodying the invention. 
Fig.2 is a plan of the carriage which is adapted 

to travel longitudinally of the pit and the lifting 
jack which is adapted to travel on the carriage 
transversely of the pit, the sides of the pit being 
ShOWill in Section. 

Fig. 3 is a transverse section illustrating in full 
ines the jack-screw in position for lifting One 
of the body Supporting springs of the Vehicle 
and in dotted lines the jack-screw and the fixture 
for engaging the differential housing on the ve 
hicle. 

Fig. 4 is a transverse section through the lifting 
mechanism. 

Fig. 5 is a section taken on line 5-5 of Fig. 4. 
Fig. 6 is a perspective of the longitudinally 

movable wheeled carriage. 
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Fig. 7 is a perspective of the fixture used for en 
gaging and lifting a leaf spring on the Vehicle. 

Fig. 8 is a perspective of the fixture used for 
engaging a differential housing on the Vehicle. 

Fig. 9 is a perspective of the fixture used for 
engaging the front axle of a truck. 

Fig. 10 is a perspective of the fixture used for 
engaging an under-floor motor or a transnis 
sion on a vehicle. 
The invention is exemplified with a floor 5 

ioeneath which is built a drop-pit 6, over which 
the vehicle a is adapted to travel and Which is 
of sufficient length for access to substantially all 
portions of the under-equipment of the vehicle. 
The floor is provided with inwardly extending 
ledges or portions which define the opening 
at the top and overhang the inner faces of the 
side walls 8 of , the pit. These overhanging 
ledges make the pit wider than the top opening 
through which the lifting mechanism is movable 
to engage the under-equipment on the Vehicle. 
ihe spaces under the ledges 7 provide areas at 
the sides of the pit for Sufficient transverse travel 
of the lifting mechanism for engaging any of 

5 the equipment on the vehicle overlying said Open 
ing. Channel girders 19 extend longitudinally 
the full length of the pit and are secured to the 
pit walls 8, which are usually of concrete, by 
suitable anchors 20. Wood beams 2 fit in the 
channel girders 9 and space said girders from 
the side Walls of the pit, and channel standards 
22 additionally support the girders 9 from the 
bottom of the pit. The top flanges of girders 9 
Serve as rails. Which form a track extending lon 
gitudinally the full length of the pit and are dis 
posed under the ledges f. 
The drop-pit apparatus comprises a Wheeled 

truck or carriage which is adapted to travel lon 
gitudinally on the girders 9 and lifting mecha 
nism on a Wheeled carriage which is adapted to 
travel transversely on the longitudinally nowable 
carriage, So that the lifting mechanism may be 
moved longitudinally and crosswise of the pit 
into a position to engage the equipment on any 
part of the vehicle over the top of the pit. 
The longitudinally movable carriage comprises 

side-plates 23 Which are rigidly cross-connected 
by a pair of channel girders 24, axles 25 mount 
ed in the end portions of the plates 23, and 
Wheels 26 are journaled on Said axies. The 
wheels at each end of the side-plates 23 are 
rigidly cross-connected by sleeves 2. The 
Wheels 26 are flanged and are adapted to travel 
On the longitudinal girders 9 so that this car 
riage can be moved longitudinally to any portion 



2 
of the pit 6. The top flanges of channel girders 
24 Serve as a pair of transverse rails Which 
are spaced apart to form a transverse track. 
The apparatus comprises a transversely mov 

able carriage Which is adapted to travel CrOSS 
wise of the pit on the cross girders 24 of the 
longitudinally movable carriage. This carriage 
comprises a casing 30 which serves as a trans 
versely movable carriage frame. The casing 39 
comprises a body section 35 Which forms a gear 
housing and a cover Section 36 removably Se 
cured by screws 37 to said body section. The 
body section 35 has a pair of Spaced integral 
bracket members 32 at each of its ends. An 
axle 36 is journaled in each pair of bracket 
members 32 and a pair of flanged wheels 3 is 
Secured to each axle. Wheels 3 are adapted to 
travel on the top flanges of the girders 24 of 
the longitudinally nowable carriage. The lower 
portion of casing 39 is adapted to travel be 
tween the cross girders 24. A jack-screw 38 ex 
tends vertically through the casing 30, is Werti 
cally shiftable by a worm gear 39 which is jour 
nailed on a thrust-bearing lie, and confined 
against vertical movement in the casing 30. The 
hub of gear 39 has screw-threaded engagement 
With the jack-screw 38 so that rotation of Said 
gear in One direction. Will raise the ScreW, and 
rotation in the opposite direction will lower 
the Screw. The upper end of Screw 38 is pro 
vided with a thrust-shoulder 4 and a ring 4 
on said shoulder, and a stud-extension 42 above 
the shoulder for interchangeably interfitting 
With lifting fixtures as hereinafter described. 
The screw 38 extends below the casing 39 and 
is there housed by a tube 43. The upper end 
of tube S3 extends into and is fixed to a depend 
ing tubular extension 44 on the bottom of the 
body 35 of the gear casing. The lower end of 
tube A3 is closed by a cap 45. The tube 43 is 
adapted to contain oil for lubricating the jack 
screw 38 and has connected thereto a filler pipe 
i3 through which the tube may be filled up 
to the line of the pipe. The screw 38 is slidably 
held against rotation by studs 33a which are 
Secured in the tube A3 and extend into a verti 
cal groove 33b in said screw. A drain-plug 49 is 
provided in the cap 45 on the end of tube 43. 
The casing 30 is adapted to retain oil for lubri 
cating the gearing therein and a pipe A8 is 
connected thereto for introducing oil into the 
casing. 
Worm-gear 39 in the casing 30, is provided 

with an upwardly extending hub which is jour 
naled in a bushing 45 heid in the cover Section 
38 of the casing 30. The screw 38 is guided 
in a bushing 47 which is fixed in the body-sec 
tion 35 of casing 38. Worm-gear 39 is engaged 
by a worm 50 on the shaft 5 which is journaled 
in heads 52 in the sides of the body-section 35 
of casing 3). One end of shaft 5 extends 
through one of the caps 52 and a belt-pulley 
53 With V-grooves is fixed to Said shaft for driv 
ing the gearing to raise and lower the Screw 38. 
A reversible electric motor 54 is mounted on a 
depending bracket 55 which is secured to the 
body-section 35 of gear casing 30. A belt pulley 
55. With V-grooves is fixed to the shaft 56 of 
motor 54 and drives V-belts 57 which extend 
into and around V-grooves and drive the pull 
Iey 53. 
A head 68 for Supporting Work-engaging fix 

tures is removably secured to the stud 42 on 
the upper end of ScreW 38 and is provided with 
a socket 6 for receiving the upper end 42 of 
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2,327,446 
said shaft. The depending hub on head 60 is 
adapted to rest On the thrust ring 4 a on the 
Screw 38. A fitting 64 for engaging a differen 
tial housing on the vehicle fits on the lifting 
head 60 and comprises a base plate 65, upwardly 
extending end members 6ts provided with semi 
circular notches 6 for receiving the tubular ex 
tension. On the sides of the differential housing, 
1reinforcing ribs 65, and a ring 68 on the under 
Side of base 65 for receiving the head 69 and 
confining the fixture 64 against lateral move 
ment on the head. The several parts of fixture 
64 are formed of plate metal and are welded 
together. The base plate has reinforcing down 
Wardly extending flanges 69. This exemplifies 
removable fixtures engageable by the head 60 
On the jack-screw for engaging a differential 
housing. 
A fixture it is provided for engaging the front 

axle of a truck for lifting it for removal, inspec 
tion or repair of the king-pins of the dirigible 
Wheels. The fixture 70 comprises a base 7, 
end members 2 provided with notches 3 for 
receiving the axle, side flanges i4 and a ring 
75 on the under side of base 7 which is adapted 
to removably receive, and fit around, the head 
60 on the Screw 38. These parts are formed of 
plate metal Welded together. This exemplifies 
ature for engaging a non-rotatable truck 

axle. 

A fixture f is provided for engaging an un 
der-floor motor or a transmission housing on 
the vehicle. This fixture comprises a base plate 
8, Side flanges 79 and a ring 80 on the under 

Side of plate 8 for receiving the head 60 on 
the jack-Screw, all welded together. This exem 
plifies a fixture for engaging a notor or trans 
mission housing on the vehicle. 
A fixture or Saddle 82 is provided for engaging 

a body Spring on the vehicle, and comprises a 
base 83, Side flanges 84 and a hub 85 which is 
provided With a Socket 86 which is adapted to 
receive the upper end 42 of the jack-screw when 
the head 60 is removed. This exemplifies a fix 
ture for engaging the body spring of a vehicle. 
A Switch 89 is included in the circuit of the 

motor 54 when the worn 50 is driven to raise the 
jack-Screw 38. The enclosing box of said switch 
89 is Secured to a plate 89a, which is supported 
from the body-section 35 of the casing 30. 
Switch 89 is adapted to be opened to interrupt 
Said Circuit by a rock shaft 9 to which is secured 
an arm 3. A Spring-pressed stud 9 fa is slidably 
mounted in the depending portion 44 of the body 
Section 35 of the casing 38 and is shiftable by a 
cam 92 on a plate 93 which is fixed to a plate 
Secured to the lower end of the screw 32. When 
Screw 38 is raised to its high limit, cam S2 will 
push the Stud 9 outwardly to rock arm 9 and 
Shaft 90 and Open the switch 89. This device is 
mounted on the transversely movable carriage and 
automatically limits the upward movement of the 
Screw 38 by the operation of the motor 54. A 
Switch 94 is secured to the plate 898 on the casing 
Section 35 and is included in the circuit for op 
erating the motor 54 to drive worm 59 in the di 
rection in which it will lower the screw 38. This 
Switch. 94 comprises a rock shaft 96 which has 
affixed thereto an arm C5. A rod 37 is mounted 
for Vertical sliding movement in a lug on the 
body-Section 35 and is normally pressed upwardly 
by a Spring 98. The lower end of rod 97 is 
adapted to engage the arm 95 to open the switch 
94. A rigid arm 99 on the upper end of rod 97 is 
extended to be engaged by the ring 4 fa or the fix 
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ture on the upper end of screw 38 when the latter 
reaches its predetermined low limit. This ex 
emplifies raeans raounted on the transversely 
naovable carriage for autoniaatically controlling the 
lowering movement of the Screw 38. 
The operation of the apparatus Will be as foll 

lows: The vehicle will be positioned over the open 
ing in the floor at the top of the pit as illus 
trated in Fig. 3. The longitudinally movable 
carriage can be wheeled to any desired position 
longitudinally of the pit to the point Where an 
element on the vehicle is to be raised. The 
transversely movable carriage can be . Wheeled 
transversely to the point desired according to 
the transverse location of the part on the vehicle 
to be lifted. If the differential housing is to be 
lifted, the fixture 64 is placed on top of the head 
S8. The motor 54 will then be operated to drive 
the worm 5 and rotate gear 39 for raising the 
screw 38 to the extent desired to Support the 
housing in its raised position for the performance 
of any work thereon. The motor 54 can also be 
operated in reverse direction to lower the SCrew 
38 and the engaged differential housing. When 
a front axle with dirigible wheels is to be lifted, 
the ring 75 of fixture C will be placed around the 
lifting head 60 and the screw 38 may be raised 
and lowered as before described. 
When an under-floor motor or transmission 

casing is to be lifted, the ring 80 on fixture 77 Will 
be placed around the lifting head 60 and the motor 
54 may be raised and lowered as before described. 
When a body spring is to be lifted, the lifting 

head 63 is removed from the upper end 62 of the 
jack-screw and the fixture 82 is placed on the 
upper end of said shaft with the fixture in abut 
ting engagement with the thrust-ring 4f. The 
motor can then be operated to raise and lower 
the screw 38 as before described. During any 
of these operations the screw 38 will be stopped 
at the predetermined high and low limits. When 
the cam 92 strikes the stud 98, arm 9 will be 
shifted to rock shaft 9) and open the Switch. 89 
for the circuit in which the motor 5 is included. 
During the lowering operation, the thrust-ring 
4ta or the hub 85 on fixture 82 will depress arm 
98 and rod. 97 to shift the arm 95 and rock shaft 
96 to open the switch 94 and the circuit for the 
motor S4 during the lowering Operation of the 
jack-ScreW. 
The invention exemplifies drop-pit apparatuS in 

which the jack-screw is mounted on a transversely 
movable carriage which in turn is mounted on a 
longitudinally movable carriage so that the jack 
screw may be brought into operative position : 
under a part to be raised, which is located trans 
versely or longitudinally on any part of the ve 
hicle over the pit. It also exemplifies apparatus 
of this type which includes interchangeable fix 
tures for engaging different parts of the under 
equipment of the vehicle, such as differential 
housings, front axles, under-floor notors, trans 
missions and springs. The apparatus is simple 
in construction and efficient in Operation. 
The invention is not to be understood as re 

stricted to the details set forth Since these may 
be modified within the Scope of the appended 
claims without departing from the Spirit and 
scope of the invention. 
Having thus described the invention, what I 

claim as new and desire to secure by Letter's Pat 
ent is: 1. Apparatus for raising and lowering parts of 
the equipment on a vehicle disposed over a pit 
extending longitudinally beneath the vehicle, 
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3 
comprising longitudinal rails fixed along the sides 
and elevated above the bottom of the pit, a 
wheeled carriage mounted on and to travel longi 
tudinally of the pit on said longitudinal rails, 
tirarasverse rails On the longitudinally movable 
carriage, extending substantially across the pit, 
a wheeled carriage mounted to travel on the 
transverse rails for movement across the pit, a 
Wertically extending jack-screw monted for yer 
tical movement in the transversely movable car 
riage and having its upper end extended for lift 
ing, and mechanism for raising and lowering the 
screw, mourated on and to travel with the trans 
versely rinovable carriage, the screw and said 
mechanism being movable to different transverse 
and longitudinal positions in the pit by trans 
Verse and longitudinal movements of the car 
riages, respectively. 

2. Apparatus for raising and lowering parts of 
the equipment on a vehicle disposed over a pit 
extending longitudinally beneath the vehicle, 
comprising longitudinal rails fixed along the sides 
and elevated above the bottom of the pit, a 
Wheeled carriage mounted on and to travel longi 
tudinally of the pit on said longitudinal rails, 
rails on the longitudinally movable carriage ex 
tending transversely substantially across the pit, 
a. Wheeled carriage mounted to travel on the 
transverse rails for movement across the pit, a 
Single vertically extending jack-screw naounted 
for Vertical movement in the transversely mov 
able carriage, a part-engaging element on the up 
per end of the screw, and mechanism for raising 
and lowering the Screw, mounted on and to 
travel with the transversely nowable carriage, 
the Screw and said mechanism being movable to 
different transverse and longitudinal positions in 
the pit by transverse and longitudinal movements 
of the carriages, respectively. 

S. Apparatus for raising and lowering parts of 
the equipment on a vehicle disposed over a pit 
extending longitudinally beneath the vehicle and 
provided at the fioor with inwardly overhanging 
ledges, comprising longitudinal rails fixed along 
the Sides, elevated above the bottom of the pit 
and underlying the ledges, a wheeled carriage 
mounted on and to travel longitudinally of the 
pit on said longitudinal rails, transverse rails on 
the longitudinally movable carriage extending 
Substantially across the pit, a wheeled carriage 
mounted to travel on the transverse rails for 
movement across the pit, a vertically extending 
jack-screw mounted for vertical movement in the 
transversely movable carriage and having its up 
per end extended for lifting, and mechanism for 
raising and lowering the 'screw mounted on and 
to travel With the transversely movable car 
riage, the screw and said mechanism being mov 
able to different transverse and longitudinal 
positions in the pit by transverse and longitu 
dinal EnoVements of the carriage, respectively. 

4. Apparatus for raising and lowering parts of 
the equipment on a vehicle disposed over a pit 
extending longitudinally beneath the vehicle, 
comprising longitudinal rails fixed along the 
sides and elevated above the bottom of the pit, 
a. Wheeled carriage mounted on and to travel 
longitudinally of the pit on said longitudinal rails, 
rails on the longitudinally movable carriage ex 
tending transversely substantially across the pit, 
a. Wheeled carriage mounted to travel on the 
transverse rails for movement across the pit, a 
single vertically extending jack-screw mounted 
between the rails on the longitudinally nowable 



4. 
carriage, and having its upper end extended for 
lifting, and mechanism for raising and lowering 
the screw mounted on and to travel with the 
transversely movable carriage, the Screw and 
said mechanism being novable to different trans 
verse and longitudinal positions in the pit by 
transverse and longitudinal movements of the 
carriages, respectively. 

5. Apparatus for raising and lowering parts of 
the equipment on a vehicle disposed over a pit 
extending longitudinally beneath the vehicle, 
coin prising longitudinal rails fixed along the 
sides and elevated above the bottom of the pit, 
a wheeled carriage mounted on and to travel 
longitudinally of the pit on the longitudinal rails 
and comprising longitudinally extending end 
plates and transverse girders between the end 
plates and extending substantially across the pit, 
and provided with rail forming upper Surfaces, 
a carriage provided with wheels on the trans 
verse girders for movement across the pit, a ver 
tically extending jack-screw mounted for vertical 
movement in the casing between the transverse 
girders and having its upper end extended for 
lifting, and mechanism for raising and lowering 
the screw and mounted to travel with the casing, 
the Screw and said rechanism being innovable 
to different transverse and longitudinal positions 
in the pit by transverse and longitudinal move 
ment of the carriages, respectively. 

6. Apparatus for raising and lowering parts of 
the equipment on a vehicle disposed over a pit, 
extending longitudinally beneath the vehicle, 
COImprising longitudinal rails fixed along the sides 
and elevated above the botton of the pit, a ; 
Wheeled carriage mounted on and to travel longi 
tudinally of the pit on the longitudinal rails and 
comprising longitudinally extending end plates 
and t'an Svet"Se girders between the end plates, 
extending substantially across the pit and pro 
vided with rail-forming surfaces, a carriage pro 
vided with wheels on the transverse girders for 
movement acroSS the pit, said transversely mov 
able carriage comprising a casing, a vertically 
extending jack-screw mounted for vertical move 
ment in the casing between the transverse girders 
and having its upper end extended for lifting, 
and mechanism coin prising gearing in the cas 
ing, for raising and lowering the screw and 
mounted to travel With the casing, the screw 
and said mechanism being innovable to different 
tranSWei'Se and longitudinal positions in the pit 
by transverse and longitudinal movement of the 
carriages respectively. 

7. Apparatus for raising and lowering parts of 
the equipment on a vehicle disposed over a pit 
extending longitudinally beneath the vehicle, 
comprising iongitudinal rails fixed along the 
sides and elevated above the bottom of the pit, 
a. Wheeled carriage mounted on and to travel 
longitudinally of the pit on the longitudinal rails, 
transverse rails on the longitudinally movable 
carriage, extending substantially across the pit, 
a. Wheeled Carriage mounted to travel on the 
transverse rails for movement across the pit, said 
trainSVersely movable carriage comprising a cas 
ing, a Vertically extending jack-screw mounted 
for Vertical movement in the casing between 
the transverse rails and having its upper end 
eXtended for lifting, gearing in the casing for 
raising and lowering the Screw, an electric motor 
for driving said gearing, mounted on the casing, 
the Screw, gearing and motor being movable to 
different transverse and longitudinal positions in 
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the pit by transverse and longitudinal movement 
of the carriages, respectively. 

8. Apparatus for raising and lowering parts of 
the equipment on a vehicle disposed Over a pit 
extending longitudinally beneath the vehicle, 
comprising longitudinal rails fixed along the 
sides and elevated above the botton of the pit, 
a wheeled carriage mounted on and to travel 
longitudinally of the pit on the longitudinal rails 
and provided With rails extending substantially 
across the pit, a carriage comprising a gear-cas 
ing provided with extensions and wheels on said 
extensions, mounted to travel on the transverse 
rails for movement across the pit, a vertically 
extending jack-Screw mounted for vertical move 
ment in the casing between the transverse rails 
and having its upper end extended for lifting, 
and mechanism comprising gearing in the cas 
ing for raising and lowering the Screw and 
lnourted on and to travel with the casing, the 
SCreW and Said Irechanism being movable to dif 
ferent transverse and longitudinal positions in 
the pit by trains Verse and longitudinal movement 
of the carriages, respectively. 

9. Apparatus for raising and lowering parts of 
the equipment on a vehicle disposed over a pit 
extending longitudinally beneath the vehicle, 
Comprising longitudinal rails fixed aicing the 
Sides and elevated above the bottom of the pit, 
a. Wheeled carriage mounted on and to travel 
longitudinally of the pit on the longitudinal rails, 
tranSVerse rails on the longitudinally movable 
carriage extending substantially across the pit, 
a Wiheeled carriage mounted to travel on the 
trainSVerse rails, a single jack-screw mounted for 
vertical movement in the transversely movable 
carriage, a liiting head on the upper end of the 
SCrew, mechanism carried by the transversely 
novable carriage for raising and lowering the 
Screw, and fixtures for engaging different parts 
of the equipment on a vehicle interchangeably 
and removably mounted on the head. 

10. Apparatus for raising and lowering parts 
of the equipment on a vehicle disposed over a pit 
extending longitudinally beneath the vehicle, 
COrnprising longitudinal rails fixed along the 
Sides and elevated above the bottom of the pit, 
a wheeled carriage mounted on and to travel 
longitudinally of the pit on the longitudinal 
rails, transverse rails on the longitudinally mov 
able carriage extending Substantially across the 
pit, a wheeled carriage mounted to travel on the 
transverse rails, a single jack-screw mounted for 
vertical movement in the transversely movable 
carriage, and having its upper end extended for 
lifting, mechanism carried by the transversely 
movable carriage for raising and lowering the 
Screw, and fixtures for engaging different parts 
of the equipment on a vehicle interchangeably 
and removably mounted on the upper end of the 
ScreW. 

11. Apparatus for raising and lowering parts 
of the equipment on a vehicle disposed over a pit 
extending longitudinally beneath the vehicle, 
Comprising longitudinal rails fixed along the 
Sides and elevated above the bottom of the pit, 
3, wheeled carriage mounted on and to travel 
longitudinally of the pit on the longitudinal 
rails, transverse rails on the longitudinally mov 
able carriage extending substantially across the 
pit, a wheeled carriage mounted to travel on 
the transverse rails, a single jack-screw mounted 
for vertical movement in the transversely mov 
able carriage, and having its upper end extended 
for lifting, mechanism carried by the transverse 
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ly movable carriage for raising and lowering the 
Screw, and forked fixtures for engaging different 
parts of the equipment on a vehicle interchange 
ably and removably mounted on the upper end 
of the Screw. 

12. Apparatus for raising and lowering parts of 
the equipment on a vehicle disposed over a pit 
extending longitudinally beneath the vehicle, 
Comprising longitudinal rails fixed along the sides 
and elevated above the bottom of the pit, a 
Wheeled carriage mounted on and to travel lon 
gitudinally of the pit on the longitudinal rails, 
transverse rails on the longitudinally movable 
Carriage extending Substantially across the pit, a 
Wheeled carriage mounted to travel on the trans 
verse rails, a single jack-screw mounted for ver 
tical in ovement in the transversely movable car 
riage, a lifting head on the upper end of the 
screw, mechanism carried by the transversely 
nowable carriage for raising and lowering the 
ScreW, and a fixture for engaging a part of the 
equipment on a vehicle, provided with a socket 
for removably receiving the head. 

13. Apparatus for raising and lowering parts 
of the equipment on a vehicle disposed over a pit 
extending longitudinally beneath the vehicle, 
Comprising longitudinal rails fixed along the Sides 
and elevated above the bottom of the pit, a 
wheeled carriage mounted on and to travellon 
gitudinally of the pit on the longitudinal rails, 
said longitudinally movable carriage comprising 
rails extending substantially across the pit, a 
wheeled carriage mounted to travel on the trans 
verse rails for movement across the pit, Said 
transversely novable carriage conprising a cas- : 
ing, a vertically extending jack-screw mounted 
for vertical movement in the casing between the 
transverse tracks and having its upper end ex 
tended for lifting, a tubular housing for the 
jack-screw on the casing and extending Sub 
stantially to the bottom of the pit, means on the 
housing for holding the screw against rotation, 
and gearing in the casing for raising and lower 
ing the screw, the Screw and said housing be 
ing movable to different transverse and longitu 
dinal positions in the pit by transverse and lon 
gitudinal movement of the carriages, respec 
tively. s 

14. Apparatus for raising and lowering parts 
of the equipment on a vehicle disposed over a pit, 
extending longitudinally beneath the vehicle, 
comprising longitudinal rails fixed along the 
sides and elevated above the botton of the pit, 
a wheeled carriage mounted on and to travel 
longitudinally of the pit on the longitudinal rails, 
said longitudinally movable carriage comprising 
rails extending transversely of and Substantially 
across the pit, a wheeled carriage mounted to 
travel on the transversely extending rails for 
movement across the pit, said transversely mov 
able carriage comprising a casing, a vertically 
extending jack-screw mounted for vertical 
movement in the casing between the transversely 
extending rails and having its upper end ex 
tended for lifting, a tubular housing for the jack 
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Screw on the Casing and extending substantially 
to the bottom of the pit, means on the housing 
for holding the Screw against rotation, gearing in 
the casing for raising and lowering the screw, 
and a motor for driving the gearing, mounted on 
the housing, the screw, motor and said housing 
being nowable to different transverse and lon 
gitudinal positions in the pit by transverse and 
longitudinal movement of the carriages, respec 
tively. 

15. Apparatus for raising and lowering parts 
of the equipment on a vehicle disposed over a pit 
extending longitudinally beneath the Vehicle, 
comprising longitudinal rails fixed along the 
sides and elevated above the bottom of the pit, a 
wheeled carriage mounted on and to travel lon 
gitudinally of the pit on the longitudinal rails, 
said longitudinally movable carriage comprising 
rails extending transversely of and Substantially 
across the pit, a wheeled carriage mounted to 
travel on the transversely extending rails for 
movement across the pit, Said transversely mov 
able carriage comprising a casing, a Vertically 
extending jack-Screw mounted for vertical 
movement in the casing between the transversely 
extending rails and having its upper end ex 
tended for lifting, gearing in the casing for rais 
ing and lowering the screw, an electric motor 
for driving the gearing, limit-switches for the 
motor, mounted on the casing, and means con 
trolled by the upper and lower ends of the screw 
for shifting the limit-switches, the screw and said 
housing being nowable to different transverse 
and longitudinal positions in the pit by trans 
verse and longitudinal moveinent of the car 
riages, respectively. 

16. Apparatus for raising and lowering parts 
of the equipment on a vehicle disposed over a 
pit extending longitudinally beneath the vehicle, 
comprising longitudinal rails fixed along the 
sides and elevated above the bottom of the pit, 
a. Wheeled carriage mounted on and to travel 
longitudinally of the pit on the longitudinal rails, 
Said longitudinally movable carriage comprising 
rails extending transversely of and Substantially 
aCrOSS the pit, a Wheeled carriage mounted to 
travel on the transversely extending rails for 
movement across the pit, said transversely mov 
able carriage comprising a casing, a vertically 
extending jack-screw mounted for vertical 
movement in the casing between the transverse 
ly extending rails and having its upper end ex 
tended for lifting, gearing in the casing for rais 
ing and lowering the screw, an electric motor for 
driving the gearing, limit-switches for the mo 
to;', mounted on the casing, a member controlled 
by the upper end of the Screw and mounted on 
the casing for shifting one of the limit-SWitches 
and a member on the lower end of the Screw and 
in Said housing, for shifting the other limit 
Switch, the screw and housing being movable to 
different transverse and longitudinal positions 
in the pit by transverse and longitudinal move 
ment of the carriages, respectively. 
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