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FoLDING ELEVATOR, 
1,048,013. Specification of Letters Patent. Patented Dec. 24, 1912, 

Application filed May 13, 1908. Serial No. 432,615. 
To all whom it may concern: 

WELCH, a citizen of the United States, re 
siding at Aurora, in the county of Kane and 

tion, referenee being had to the accompany 
ing drawings. a. 

plicable to other uses, but has particularly 
to do with mechanism for elevating or con 

... ing and other analogous work. 

20 

veying materials, such as crushed stone, 
etc., in connection with road-making, grad 

he object of my invention 
the elevator may readily be folded for trans 
portation purposes or extended for use. I 
accomplish this object as illustrated in the 
drawings and as hereinafter described. 
What I regard as new is set forth in the claims. 

25 In the drawings, in which my improved 
elevator is shown in connection with a port 
able stone crusher-Figure 1 is a side ele 
vation showing the elevator extended ready 
for use; Fig. 2 is a side elevation showing 30 the elevator folded; Fig. 3 is a view on line 33 of Fig.1 showing the elevator in ele 
vation; Fig. 4 is an enlarged detail, being 
a plan view of one of the horizontal arms 

35 which carry the guide rollers or fulcra Qver which the hoisting cables operate; Fig. 5 is 
a side elevation showing the arrangement of 
the windlass by which the hoisting cable is operated; Fig.6 is a side view showing the 

40 

... the elevator frame; and Fig. 9 is a view. 

construction of the hinged joint of the ele 
vator frame; Fig. 7 is a view at right angles 
to that shown in Fig. 6; Fig. 8 is a view 
illustrating one of the straps or links for 
showing a modification. 

45. Referring to the drawings-9 indicates a 
stone-crusher which may be of any suitable 
construction and is mounted on a carriage 
comprising a frame 10 provided with wheels 

50 11-12 so that it may readily be transported. 13-14 indicate uprights, which are 
... mounted on the frame 10 and are suitably braced in position. Said uprights carry 
horizontal arms 15-16, shown in Figs. 2 

is to provide 
a new and improved construction by which 

and 3, which are rigidly secured thereto, Be it known that I, SAMUEL FRANK preferably by bolts 17, as shown in Fig. 4, 
from which it will be seen that said arms 

- project a short distance to the left of the State of Illinois, have invented certain new and useful: Improvements in Folding Ele 
vators, of which the follwing is a specifica 

uprights and a greater distance to the right 
16 carry pulleys or sheaves 18, and at their 
longer ends they are provided with pulleys 

. . . :, . . . . or sheaves 19-20 set a short distance apart, y invention relates to machines for han idling crushed stone, etc., and it is also ap as best shown in Fig. 4. The several pull 
will be hereinafter described. . 
21 indicates braces by which the longer 

ends of the horizontal arms 15-16 are 
braced from the uprights 13-14, as best 
shown in Figs. 1 and 2. 
22 indicates an endless conveyer, prefer 

ably of the bucket type, which is mounted 
upon a hinged frame, the construction of 
which is best shown in Figs. 1, 2 and 3. 
Said frame is composed of two. parallel 
members, preferably tubes, each composed 
of a lower member 23 and an upper member 
24 which are hinged together, as shown at 
25 in Fig. 3. The hinge of said members is 
also shown in Figs. 6 and 7. As therein 
shown, a single pivot 26 serves as the hinge 
for both side members of the elevator frame. 
27 indicates an intermediate brace for the 

upper members 24, and 28 a similar brace 
frame. 
29 indicates a shaft which connects the 

lower ends of the members 23, and also car 
ries sprocket-wheels 30 or a pulley around 
which the endless conveyer 22 passes. In 
like manner 31 indicates a shaft which con 
nects the upper ends of the parallel members 
24 and carries sprocket-wheels 32 which 
support the upper portion of the endless 
conveyer. : .." - 

33 indicates a series of cross-shafts which 
carry idlers 34 for guiding the endless con 
veyer. Said shafts also serve as braces for 
the elevator frame. The pivot 26 also car ries idlers 34. 

37 indicates a sprocket-wheel mounted on 

ried by the lower members 23 of the ele 
is provided with a pulley 41 which is driven 

thereof. At their shorter ends the arms. 

leys form fulcra for the hoisting ropes as 

for the lower members. 23 of the elevator 

the shaft 31 and driven by a chain 38 from 
a sprocket-wheel 39 which is mounted on a 
shaft 40 journaled in suitable bearings car 
vator frame, as shown in Fig. 3. Said shaft 
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by a belt 42 from a pulley 43 carried by the elevator as a whole being held and guided 
main shaft 44 of the stone-crusher, as shown 
in Fig. 1. Thus the endless conveyer 22 is 
driven from the mechanism which operates 

is the stone-crusher. 45-46 indicate cables, the upper ends of 
which are connected to the outer end por 
tions of the side inelabel's of the elevator 
frame, as shown in Figs. 1 and 2, and pass 

10 between the pulley's 19-20 and down to 
drums 47-48 mounted on a shaft. 49 which 
is suitably supported by the uprights 13-14, 
as shown in Fig. 3. Said shaft is provided 
with a gear 50 which meshes with a pinion 

15 51 mounted on a stud 52, said gear being 
provided with a hand-wheel 53 by which it 
may be rotated. Thus a windlass is pro 
vided for drawing in or paying out the ca 
bles 45-46 and thereby raising or lowering 

20 the outer end portion of the elevator. he elevator is pivotaliy connected with 
the uprights by means of straps 54, one at 
each side, which, at one end are connected 
with the sile members of the elevator frame 

25 in line with the ivot 26 and at their other 
ends are connected with the uprights 13-14 
by pivots 55, as shown in Figs. 1 and 2. 
Said straps, therefore, act as links which 
afford a Swinging or traveling connection 

30 between the elevator frame and the uprights 
13-id, causing the pivot 26 to Swing in the 
arc of a circle about the pivots 55 as a cen 
ter. 56 indicates another pair of straps or 
links, which are pivoted at their upper ends 

35 to the uprights 13-14 by pivots 57, which pivots 55, as: are placed lower than the 
show in Figs. 1 and 2, and at their lower 
ends the links 56 are cinnected with the 
lower members of the elevator frame by 

40 pivots 58, as show in said figures. When 
the elevator frame is in its extended or op 
erative position, the lower links 56 are al 
most vertical as shown in Fig. , but when 
the elevator frame is folded said links ex 

45 tend almost horizontaily, as show in Fig. 2, 
carrying the lower portion of the elevator 
frame up bodily and moving it out into a 
substantially vertical position, as illustrated. 
59-60 indicate supports, preferably roll 

50 ers, which are carried by the uprights 13-14 
preferably on brackets (51 in such position 
that they underlie the upper members of the 
elevator frame, when folded, as sh: Yi in 
Figs. 2 and 3, this supporting saic frame 

55 when folded. Said toilers also serve to full 
crum the upper members of the elevator 
frame when the elevator is being folded or swung back into inoperative position. For 
example, as the elevator is folded back at to the hinged point the members of the upper 
section strike and rest, upon said rollers 
59-60 which act as rolling fulcra for said 
members, and as the movement continues the 
lower section of the elevater fainé is auto 

35 matically raised: clear of the gro ind, the 

1. to proper position by means of the links 
54-56. When the elevator is again raised 
to operative position, this movement is re 
versed and the parts automatically brought to 
to and securely held in proper position. 

62 indicates a bail secured to the side mem 
bers of the elevator fraine and extending at 
right angles thereto, as shown in figs. i. 
and 2, so that when said elevator frame is 75 
folded, as shown in Fig. 2, it will rest upon 
a portion of the stone-crusher 9 and assist 
in supporting the elevator frame. 63 indi 
cates braces for said bail. From the foregoing description it will be so 
seen that when the elevator frame is in its 
operative psition the upper and lower men 
bers thereof are in line, the elevator frame 
being then supported by the cables 45-46 
which bear upon the pulleys 20. The lower 85 
end of the elevator frame is held in po 
stion...by the links 54 and 56, the ends of the 
pivot 58 also engaging the uprights 13-14, . 
as shown in Fig. 3, and Serving to prevent 
the lower end of the elevator frame from 90 
swinging in too far. In this position the 
lower portion of the elevator receives the 
discharge from the stone-crusher and ele 
vates it for delivery. When the apparatus 
is to be transported, by operating the wind- 95 
lass the upper end of the elevator is pulled ... 
over toward the uprights and then swung 
over, the cables running on the pulley's 19 
until the parts finally assume the position, 
shown in Fig. 2, the cables. then running, ot 
also on the pulleys 18. At the same time the 
lower members of the elevator frame; are 
automatically raised by the Swinging of the 
upper member of the elevator frame lipon 
ths rollers or supports 59-60 as fulcra...in 10; 
the manner &lready described and are car. 
ried outward and upward by the links 
54-56, as shown in Fig. 2, so that they as 
sume a vertical position. When the parts 
are fully folded, the upper members of the 110 
elevator frame are in a horizontal position 
resting on the bail 62 which engages a por 
tion of the stone-crusher. It will be appar 
ent that after the elevator frame swings 
past the center in folding it is necessary to 11'5 
pay out on the cabies in order to allow the 
upper members of the elevator frame to 
Swing downward to their iorizontal po 
sition, and that they may be restored to their operative position by drawing in the 120 
cables until the upper portion of the eleva 
tor frame assumes a vertical position and 
Swinging it past the center, when it will 
again assume the position shown in Fig. 1. 

Instead of using the hand-wheel and spur- 125 
gear shown in the drawings, any other suit 
able construction may be employed for ac 
tuating the hoisting devices, as, for instance, 
a worm and crank shown in Fig. 9, in which 
64 indicates a crank operating the worn 65 130 
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which engages a worm-wheel 66 mounted on 
the shaft 49 in lieu of the gear 50. The 
worm gear possesses certain advantages in 
that it is self-locking or self-retaining in 
any position, thus doing away with the ne 
cessity of manipulating a pawl as is neces 
sary where the spur gear is used and making 
it impossible for a careless operator to drop 
the elevator to the injury of the elevator or 
of himself or others. In other respects also 
my invention is not restricted to the specific 
details shown and described, except in so 
far as they are particularly claimed, but in cludes generically the subject-nhatter of the 
broader claims. - 

That, which I claim as my invention, and 
desire to secure by Letters Patent, is . 

1. An elevator comprising a suitable: Sup 
port, an elevator frame comprising upper 
and lower members hinged together and 
adapted to extend outward and upward 
from said support,' said members being mov 
able independently of said support, the up 
per member being adapted to fold over upon 
said support, and means connecting the 
lower member with said support and oper 
ating to permit said lower member to Inove 
bodily upward when the upper member is 
folded over upon said support. 

2. An elevator comprising a suitable Sup 
port, an elevator frame comprising upper 
and lower members hinged together and 
adapted to extend outward, and upward 
from said support, said members being mov 
able independently of said support, the up 
per member being adapted to fold over upon 
said support, and means connecting, the 

40 

50 

60 

lower meinber with said support and operat 
ing to permit the lower member to move 
bodily upward and into a substantially ver 
tical position when the upper member is 
folded over upon the support. 

3. An elevator comprising a suitable Sup 
port, an elevator frame comprising upper s 

and lower members hinged together and 
adapted to extend outward and upward 
from said support, said members being mov 
able independently of said support, the up 
per member being adapted to fold over upon 
said support, means connecting the lower 
member with said support and operating to 
permit said lower member to move bodily 
upward when the upper menubei is folded 
over upon said support, and a fulcrum car 
ried by said support utpon which said upper 
member turns. . 

4. A folding elevator comprising a suit 
able standard, a folding elevator frame com 
prising meinbers hinged together adapted to 
extend outward and upward from said 
standard, the upper member being adapted 
to fold over upon said standard, said mem bers being movable independently of said 
standard, swinging links connecting the 

65. lower member of said elevator frame with 

B 

said standard and movable to permit move 
ment of the lower member upward or down 
ward and toward or from a vertical position, . 
hoisting mechanism, and an endless conveyer 
mounted on said elevator frame. 

5. A folding elevator comprising a suit 
able standard, a folding elevator frame com 
prising members hinged together adapted to 
extend outward. and upward fron said 
standard, the upper member being adapted 
to fold over upon said standard, said mem 
bers being movable independently of said 
standard, Swinging links connecting the 
lower member of said elevator frame with 
said standard and movable to permit move 
ment of the lower member upward or down 
ward and toward or from a vertical position, 
hoisting mechanism mounted on said stand 
ard and connected with the upper member 
of said elevator frame, and an endless con 
veyer mounted on said elevator frame. 

6. A folding elevator, comprising a suit 
able standard, a folding elevator frame 
adapted to extend outward and upward 
from said standard, Swinging links pivotally 
connected at different, heights with the 
standard and connected at longitudinally 
separated points with the elevator frame, 
hoisting mechanism, and an endless con 
veyer mounted on said elevator frame. 

7. A folding elevator comprising a suit 
able standard, a folding elevator frame 
adapted to extend outward and upward 
from said standard, Swinging links connect 
ed at different points with the lower portion 
of the elevator frame and with the stand 
ard and movable to permit movement of the 
elevator frame toward or from a vertical. 
position, hoisting mechanism, and an endless 

05 conveyer melanted on said elevator frame. 
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8. A folding elevator comprising a suit 
able support, a hinged elevator frame adapt 
ed to extend outward and upward from said 
support, swinging links pivotally connected 
at different points with said support and 
with the elevator frame and movable to per 
mit movement of the same toward or from a 
vertical position, and hoisting mechanism 
mounted on said support and connected with 
the upper portion of the elevator frame. 

9. A folding elevator comprising a suit 
able support, a hinged elevator frame adapt 
ed to extend outward and upward from said 
support, swinging links pivotally connected 
at different points with said support and 

110 

15 

120 
with the lower portion of the elevator frame . 
to permit movement of the same toward or 
from a vertical position, hoisting mechanism 
mounted on said support and connected with 
the upper portion of the elevator frame, and 
an endless conveyer mounted on the eleva 
tor frame. n 

10. A folding elevator, 
standard, a folding elevator frame composed 
of members hinged together, said elevator 

25 

comprising a 
130 
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a folding elevator frame adapted 

o: 

frame being adapted to extend outward and 
upward from said standard, a link con 
nected with the standard and with the hinge 
of the elevator frame, and a second link 
pivoted to the standard and connected with 
the lower portion of the elevator frame, Said 
links coöperating to carry the elevator frame 
toward or from a vertical position. 

11. A folding elevator, comprising a 
standard, a folding elevator frame composed 
of members hinged together, said elevator 
frame being adapted to extend outward and 
upward from said standard, a link con 
nected with the standard and with the hinge 
of the elevator frame, a second link pivoted 
to the standard and connected with the 
Bower portion of the elevator traine, said 
links coöperating to carry the elevator frame 
toward or from a vertical position, and an 
endiess conveyer mounted on said elevator 
frame. 

12. A folding elevator comprising a 
standard, a folding elevator-frame compris 
ing members hinged together, means con 
necting the lower member with the standard 
and operating to pernait the lower end por 
tion of the lower member of the elevator 
frame to move relatively to the standard 
when the upper member is folded, and an 
endless conveyer mounted on said elevator 
frame. 

13. A folding elevator, comprising a stand 
ard, a folding elevator frame composed of 
membershinged together, said elevator frame 
being adapted to extend outward and up 
ward from said standard, a link connected 
with the standard and with the hinge of the 
elevator frame, a second link pivoted to the 
standard and connected with the lower por 
tion of the elevator frame, said inks co 
operating to carry the elevator frame to 
ward or from a vertical position, an endless 
conveyer incunted on said elevator frame, 
and hoisting mechanism mounted on Said 
support, and connected With the upper mem 
ber of the elevator fraine. 

14. A foiding elevator comprising a 
suitable support, a folding elevator frame 
composed of members hinged together and 
adapted when in operative position to ex 
tend outward and upward from said sup 
port, said upper member being adapted to 
fold over upon said support, swinging 
means connecting the lower member of said 
elevator frame to said Sapport, and movable 
to permit movement of the same toward or 
froin a vertical position, and hoisting mech 
anism inou inted on said stport and con 
nected with the upper heinber of the ete 
wator frame. 4 

15. A folding elevator, comprising a 
standard, pileys carried by said standard, 

to extend 
standard: 
standard, 

outward and upward from said 
and to be situate inward iver the pended, and means 

1,048,03 

hoisting mechanism comprising a cable ex 
tending between said pulleys and connected 
with the upper portion of said elevator 
frame, said cable being arranged to bear on 
one of said pulleys when the elevator frame 
is in operative position and to bear on the 
other pulley when the elevator frame is 
swung over said standard, and means for 
operating said cable. 

16. A folding elevator, comprising a 
standard, pulleys carried by said standard, 
a folding elevator frame adapted to extend 
outward and upward from said standard 
and to be swung inward over the standard, 
hoisting mechanism comprising a cable ex 
tending between said pulleys and connected 
with the upper portion of said elevator 
frame, said cable being arranged to bear 
on one of said pulleys when the elevator 
frame is in operative position and to bear 
on the other pulley when the elevator frame 
is swung over said standard, means for op 
erating said cable, and means connected with 
said standard and with the lower portion of 
the elevator frame and movable to carry the 
same toward or from a vertical position. 

17. A folding elevator comprising a 
suitable support, a folding elevator frame 
composed of a plurality of members adapt 
ed to a line when in operative position, the 
upper member being adapted to foll over 
upon said support and having a fulcrum 
thereon between its ends, and means for sup 
porting said members when in operative 
position, adapted to permit said elevator 
frame to move bodily upward or downward. 

18. A folding elevator, comprising a 
suitable support, a folding elevator frame 
composed of members hinged together, 
means connecting the lower member of the 
elevator frame with Sáid support and ar 
ranged to permit endwise movement there 
of, said upper member being adapted to 
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fold over upon said support, and a fulcrum 
on which said unner member is adapted to 
bear between its ends whenfolded over upon 
said support. 

19. A folding elevator, comprising a 
suitable standard, a folding elevator frame 
composed of members hinged together, 
means connecting the lower member with 
said standard and arranged to permit end 
wise movement thereof, said upper member 
being adapted to fold over upon said stand 
ard, and a fulcrum carried by said standard 
on which said upper member is adapted to 
bear between its ends when folded over said 
standard. 

20. The combination of a carriage, a suit 
able Support, mounted thereon, a folding 
elevator fraine comprising upper and lower 
}leinber's hinged together, said upper mem 
ber being adapted to fold over upon said 
Support, leaving the lower member sus 

connecting the elevator 

O 
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frame with said support but permitting said 
elevator frame to move independently of 
said Support and operated by movement of 
the upper member into operative position 

5 for automatically moving the lower mem. 
ber into operative position. . 

21. The combination of a carriage, a suit 
able support mounted thereon, a folding ele 
vator frame comprising upper and lower 

10 membel's hinged together, said upper mem 
ber being adapted to fold over upon said 
support leaving the lower member suspend 
ed, and means connecting the lower member 
with the carriage and operated by the move 

15 ment of the upper member into or out of 
operative position to move said lower mem 
ber into or out of operative position. 

22. The combination of a carriage, a suit 
able support mounted thereon, a folding ele 20 vator frame complising upper and lower 
members hinged together, said upper mem 
ber being adapted to fold over upon said 
support leaving the lower member suspend 
.ed, and means connecting the lower member 

25 With the carriage and operated by the move 
ment of the upper member into or out of 
operative position to move the lower mem 
ber vertically and carry the lower end there 
of toward or from the carriage. 

30 23. A folding elevator comprising a suit 
able support, an elevator frame comprising 
upper and lower members adapted to co 
operate when in operative position, the 
upper Emember being adapted to fold over 

35 upon said support and having a fulcrum 
thereon between its ends, and means for 
automatically moving the lower member 
bodily relative to said stupport when the 
upper member is moved into or out of oper 

40 ative position. 
24. A folding elevator comprising a suit 

able support, an elevator fraine comprising 
upper and lower members adapted to co 
(perate when in operative position, the 
upper member being adapted to fold over 
upon said Support and having a fulcrum 
thereon between its ends, means for auto 
natically moving the lower member bodily 

- relative to said support when the upper 
50 member is moved into or out of operative 

45 

position, and hoisting mechanism connected 
with the upper member and operating to 
move the same into or out of operative posi 
tion. 

55 25. An elevator comprising a suitable Sup 
port, an elevator frame comprising upper 
and lower members hinged together and 
adapted to extend outward and upward - 
for said Support, the upper member being 

60 adapted to fold over, upon said support, 
means connecting the lower member with 
said support and operating to permit the 
lower member to move bodily upward and 
into a substantially vertical position when 

65 the upper member is folded over upon the 

. . . . 

Support, and a fulcrum carried by said sup- - 
port upon which said upper member turns. - 

26. An elevator comprising a suitable sup 
port, an elevator frame comprising upper . 
and lower membershinged together, a ful to 
crum carried by said support on which said 
upper member is adapted to turn, and means 
connecting said lower member with the sup 
port and operating to permit. the same to 
move bodily, upward when the upper mem ber is folded over upon said support. 

27. A folding elevator, comprising a suit 
able Support, an elevator frame, comprising 
upper and lower members hinged together, 
adapted to extend outward and upward so 
from said support, Swinging links connected 
with the lower member of said elevator 
frame at longitudinally separated points and 
connected with the support at different 
heights whereby said links operate to move 85 

... the lower member into and out of operative 
position, and means for supporting the 
upper member upon said support when in. 
its folded position. - 
28. A folding elevator, comprising a suit-go 

able support, an elevator frame, comprising 
upper and lower members hinged together, 
adapted to extend outward and upward 
from said support, Swinging links connected 
with the lower member of said elevator 95 frame at longitudinally separated points 
and connected with the support at different 
heights whereby said links operate to move 
the lower member into and out of operative 
position, means for supporting the upper 
member, upon said support when in itsfold 
ed position, and hoisting mechanism mount 
ed on the support and connected with the 
upper member. 

29. A folding elevator comprising a suit 
able Support, an elevator frame comprising 
upper and lower members hinged together, 
adapted to extend outward and upward 
from said support, Swinging links connected 
with the lower member of said elevator 
frame at separated points and connected 
with the support at separated points, where 
by said links operate to permit the lower 
member to move into and out of operative 
position, means for Supporting the upper 115 
member upon said support when in its fold 
ed position, and hoisting mechanism mount 
ed on the support and connected with the 
upper member, said hoisting mechanism. 
being arranged to operate to lift the upper 120 
member both when in its folded and when 
in its operative position. 

30. A folding elevator, comprising a suit 
able standard, a folding elevator frame. , 
adapted to extend outward and upward 125. 
from said standard, said frame comprising 
upper, and lower members hinged together, 
swinging links pivotally connected at differ 
ent heights with the standard and connected . 
at longitudinally separated points with the 130 
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lower member of the elevator frame, and porting the upper section in horizontal posi 
hoisting mechanism connected with the 
upper member of the elevator frame. 

31. In apparatus of the class specified, an 
upper section, a lower Section, means for 
supporting the upper section, an elevator 
belt or said sections, means for folding the 
upper section downward to a position above 
the lower section leaving the lower section 
in a substantially upright position, a wheeled 
vehicle, and a frame on the vehicle for sup 
porting the uppet' section in horizontal posi 
tion, the lower section extending below the 
ground line of the wheels when the elevator 
is in use, said vehicle being movable on its 
Wheels when the upper section is horizonial 
and the lower section is thereby brought 
above the said ground line. 

32. In apparatus of the class specified, an 
uper Section, a lover section, an elievator 
belt on said sections, a joint between said 

30 

Sections, supporting links Secured to said 
joint, whereby the lower section is supported 
at its upper end, lineans for supporting said 
links, means for holding the lower section 
in position, leans for folding the upper 
section downward to a position above the 
lower section, leaving the lower section is a 
substantially upright position, a wheeled ye 
hicle, and a frame on the vehicle for Sup 

: 

tion, the lower section extending below the 
ground line of the wheels when the elevator 
is, in use, said vehicle being movable on its 
Wheels when the upper section is horizontal 
and the lower section is thereby brought 
above the said ground line. 

33. In apparatus of the class specified, an 

35 

endless chain and multiple bucket elevator. 
operating connections therefor, means for 
applying said connections in rear of the ele 
vator to lower the same, other means for 
applying said connections in front of said 
elevator to raise the same, and mechanism 
for controlling said connection and having 
the same mode of operation for both raising 
and lowering the elevator. 
34 in apparatus of the class specified, a 

folding elevator, a frame, a windlass on the 
frame, operating connections from the wind 
lass to the elevator, means whereby the same 
are operated to either raise or lower the ele 
vator' by one and the same forward and 
hackward node of operation of the windlass, 
and means for Supporting said connections. 

SAJE FRAN K WELCH. 
Witnesses: 

ii. D. HAAIPER, 
W. ENDERICH. 
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