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This invention relates to conveyers, particu 
larly to a tortuous conveyer for conveying arti 
cles through an enclosure which is limited in size 
Such as an ice cream hardening room. In the 

5 ice cream industry, containers of cream are fro 
Zen by merely placing them in a hardening room 
having an extremely low temperature and after 
the cream is frozen, the containers are removed 
from the room; and one of the principal objects 
of the present invention is to provide a conveyer 
which will take a comparatively long path 
through a hardening room or the like whereby 
articles can be continuously sent through the 
room, whereby a large number of articles will 
be in the room at the same time and whereby 
each article will remain within the room for a 
considerable length of time. Another object of 
the invention is to arrange the conveyer in Such 
manner that simple propelling means may be 

2o employed for controlling the movement of arti 
cles riding on the conveyer. 
The invention consists principally in arrange 

ing a conveyer within an enclosure in a spiral 
like manner and having the circuitous stretches 

25 thereof positioned one above the other and of 
Such shape as to conform substantially to the 
Walls of the enclosure. The invention further 
consists in providing a slot longitudinally of the 
conveyer whereby pusher bars extending through 

30 the slot and mounted between continuous paral 
lel Sprocket chains which are guided in the cir 
cuitous path of the various conveyer stretches 
will engage and propel articles on the conveyer. 
The invention also consists in the conveyer and 

35 in the parts and combinations and arrangements 
of parts hereinafter described and claimed. 
In the accompanying drawings which form 

part of this specification and wherein like sym 
bols refer to like parts wherever they occur, 

40 Fig. 1 is a plan view of the greater portion of 
a tortuous conveyer embodying my invention and 
mounted within a hardening room; 

Fig. 2 is a pan view of the remaining portion 
of the tortuous conveyer being Substantially a 

45 continuation of Fig. 1; 
Fig. 3 is a vertical sectional view taken along 

the line 3-3 in Fig. 1; 
Fig. 4 is a view on an enlarged Scale of the 

top and bottom portions of the left hand side of 
50 Fig. 3; 

Fig. 5 is a diagrammatic side elevation of the 
conveyer showing its path through the harden 
ing room; 

Fig. 6 is a diagrammatic plan view of Fig. 5; 
55 Fig. 7 is a diagrammatic plan View of a modi 

fied form of tortuous conveyer embodying my in 
vention; 

Fig. 8 is a plan view similar to Fig. 1, show 
ing the conveyer equipped with a modified form 
of feeding and discharging means; and 30 

Fig. 9 is a side view of the greater portion of 
the construction shown in Fig. 8. 
In the construction illustrated, I have shown 

my invention used in connection with an ice 
cream hardening plant comprising a long, nar- 65 
row, rectangular-shaped hardening room. A hav 
ing side walls 1, a rear end wall 2, and a pair 
of spaced walls 3 at the front end of the room 
forming an insulating vestibule B. Winding 
around the inside of the room A in a spiral-like 70 
manner is a tortuous conveyer Chaving a con 
tinuous slope and forming a series of circuitous 
conveyer stretches D arranged one directly above 
the other; and each circuitous stretch. D of the 
conveyer comprises comparatively long straight 75 
side portions E extending parallel to the side 
walls 3 of the hardening room. A and curved end 
portions F located adjacent to the end walls of 
the hardening room. The tortuous conveyer C 
comprises an inner series of rollers 4 supported by 80 
side rails 5 and 6 and an Outer Series of rollers 7 
supported by side rails 8 and 9; and the adjacent 
middle side rails 6 and 8 of each series of rollers 
are spaced apart so as to define a continuous 
medial slot 10 extending longitudinally of the 85 
conveyer C. The adjacent middle side rails 6 
and 8 are disposed below the carrying Surface of 
the rollers so as not to interfere with the passage 
of articles traveling upon the two series of rollers 
Whereas the Outer side rails 5 and 9 extend above 90 
the carrying surface of the rollers and constitute 
side guides for articles traveling on the two series 
of rollers. v 
The side rails 8 and 9 supporting the outer 

series of rollers are mounted on and Secured to 95 
horizontal brackets 11 which are Secured to up 
right members 12 located adjacent to the Walls 
Of the hardening room A, whereas the Side rails 
5 and 6 supporting the inner series of rollers are 
mounted on and secured to upright members 13 100 
which extend from the floor of the hardening 
room A around the center thereof; and the up 
right members 12 and 13 are secured at, their 
tops to transverse members 14 extending across 
the hardening room above the top flight of the lo5 
tortuous conveyer. 
Mounted on the under side of the transverse 

members 14 and secured thereto by means of 
bolts 15 is a circuitous I-beam track 16 disposed 
in vertical alinement with the medial slot of the ll0 
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tortuous conveyer; and another circuitout track 
17 comprising two adjacent parallel angle mem 
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bers 18 that are secured to the floor of the re 
frigerating room extends parallel to the upper 
I-beam track 16. Supported on the I-beam track 
is a series of trolleys 19 comprising U-shaped 
stirrup members 20 having rollers 21 journaled 
on their branches 22 which run on the lower 
flange 23 of the I-beam track i6; and the trolleys 
19 support a continuous Sprocket chain . 24. 
Mounted at regular intervals between the up 
right flanges 25 of the lower track is a series 
of hub-like members 26 having rollers 27 on their 
ends which are guided by the upright side flanges 
25 of the adjacent parallel angle members 18 
forming the lower circuitous track 17; and 
mounted on the tops of the hub members 26 
is a continuous sprocket chain 28 extending par 
allel to the upper continuous sprocket chain. 24. 
supported by the I-beam track. Mounted be 
tween the upper and lower continuous sprocket 
chains 24 and 28 at regular intervals is a Series 
of vertically disposed pusher bars 29. These 
pusher bars are bolted to small angle brackets 
30 which are bolted to the chains and they ex 
tend through the medial slot 10 of the tortuous 
conveyer and are adapted to travel in the unin 
terrupted space defined by the medial slot for 
engaging and propelling articles along the tor 
tuLouLS conveyer. 
Mounted in vertical bearings 31 provided on 

the side of the transverse members 14 near the 
front of the hardening room and in step bear 
ings 32 on the hardening room floor are two 
spaced vertical shafts 33. Each of these shafts 
33 carries horizontal sprocket wheels 34 near the 
top and bottom thereof; and these sprocket 
wheels 34 are disposed in the same horizontal 
plane as that of the respective pusher bar chains. 
Trained around the sprocket wheels 34 are two 
continuous parallel sprocket wheel chains 35, and 
these chains 35 are provided. With OutWardly ex 
tending pins 36 which have driving engagement 
with the pusher bar chains as by extending into 
openings 37 provided therefor in the sides of 
the pusher bar chains. Fixed on the top of the 
vertical shaft 33 nearest the front of the harden 
ing room is a bevel gear 38 meshing with another 
bevel gear 39 which is fixed on the end of a hori 
zontal shaft 40 extending through the side Wall 
of the hardening room and driven by Suitable 
motor 41; and, when the motor is driven this 
causes the driving sprocket wheel chains to drive 
the pusher bar chains around their guided paths. 

In the construction illustrated in Fig. 1, articles 
are introduced through the vestibule B onto the 
tortuous conveyer by a straight inclined gravity 
roller conveyer G joining with the upper end 
thereof near the front corner of the hardening 
room. The conveyer G comprises side rails 42 
supporting rollers 43 of substantially the com 
bined width of the two series of rollers constitut 
ing the carrying surface of the tortuous con 
veyer. As the feeding conveyer joins with the 
tortuous one, its outer side rail is curved inwardly 
of the feeding conveyer as at 44 and merges into 
the middle side rail 8 supporting the Outer Series 
of rollers; and rollers 45 of successively smaller 
lengths are supported between this curved side 
rail and the outer side rail of the feeding con 
veyer which forms a continuation of the outer side 
rail 9 supporting the outer series of rollers of the 
tortuous conveyer. The middle side rail 6 of the 
inner series of rollers of the tortuous conveyer 
curves as at 46 so as to extend parallel to the 
curved side rail at the end of the feeding conveyer 

1,948,090 
until it reaches the inner side rail 5 of the inner 
Series of rollers; and rollers 47 of successively 
Smaller lengths are Supported along this portion 
of the conveyer. This arrangement of side rails 
and rollers at the junction of the feeding conveyer 
and the tortuous one insures proper movement 
of articles from the feeding conveyer onto the 
upper end of the tortuous conveyer and avoids 
blocking of the medial slot of the tortuous con 
veyer so as to permit entrance of the pusher bars 
into the medial slot at the upper end of the tor 
tuous Conveyer. Articles are discharged from the 
lower end of the tortuous conveyer onto another 
straight inclined gravity conveyer H which is of 
Similar construction to that of the feeding con 
Weyer G and which carries articles out of the 
hardening room through the vestibule B. 

In the construction illustrated in Figs. 8 and 9, 
power driven feeding and discharging conveyers 
G' and H' are used instead of the inclined gravity 
conveyers H and G, respectively, of the construc 
tion shown in Fig. 1. These power driven con 
WeyerS are used where it is necessary, or desirable, 
to feed and discharge articles at approximately 
the same level outside the hardening room. The 
ConveyerS G' and H' comprise outer side rails 48 
and 49, and inner side rails 50 and 51, supporting 
a double Series of rollers 52 forming a roller car 
rying Surface with a medial slot 53, similar to that 
of the tortuous conveyer. These side rails are 
mounted and Supported in any suitable manner, 
Such as by being secured to upright members 54, 
extending from the floor of the hardening room 
and the floor of the structure or building outside 
the hardening room, and suitable transverse brac 
ing members 55 are fixed to the underside of the 
rails. The feeding conveyer G' is inclined up 
Wardly from its initial feeding point outside the 
hardening room to a point near the upper end of 
the tortuous conveyer within the room, and it is 
then disposed horizontally until it joins with and 
merges into the end of the tortuous conveyer. The 
discharge conveyer H' forms a continuation of the 
straight portion of the lower end of the tortuous 
conveyer for a short distance, and it is then in 
clined upwardly to the discharge end thereof out 
Side the hardening room. 

Traveling Within the medial slot of the feed 
ing conveyer G' is the upper reach of a continuous 
Sprocket wheel chain 56 that is mounted around 
a Sprocket Wheel 57 fixed on a horizontal shaft 58 
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at the end of the conveyer G' outside the harden 
ing room and another sprocket wheel 59 fixed on 
a horizontal shaft 60 that is mounted in a bearing 
provided on the upright member 54 near the front 
end of the hardening room. Also fixed on this 
shaft 60 is a second sprocket wheel 61 having 
another continuous sprocket wheel chain 610 
mounted therearound which is mounted around 
another Sprocket wheel 62 fixed on a horizontal 
shaft 63 that is located adjacent to the upper end 
of the medial slot 10 of the tortuous conveyer. 
The two sprocket wheel chains 56 and 61 are 
provided with outwardly extending stub pusher 
pins 64 which are Spaced apart the same distance 
as that of the pusher bars of the tortuous con 
veyer, and these stub pusher pins 64 are adapted 
to engage the end portions of articles for propel 
ling them along the conveyer. Traveling within 
the medial slot 53 of the discharge conveyer H' 
is the upper reach of another chain 65 that is 
also provided with stub pusher pins 64 and this 
continuous chain 65 is mounted on a Sprocket 
wheel 66 fixed on a horizontal shaft 67 supported 
at the end of the conveyer and another sprocket 

13. 
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wheel 68 fixed on a shaft 69 supported adjacent 
to the lowe' end of the medial slot of the tortuous 
conveyer, and this chain, with its stub pusher 
pins, is adapted to propel articles along the dis 
charge conveyer H. 

Suitably supported above the tortuous conveyer 
near its front end is a horizontally disposed shaft 
70 that is provided with a sprocket wheel 71 
at each end and a third sprocket wheel 72 inter. 
mediate the end Sprocket wheels. Mounted 
around the intermediate sprocket wheel 72 is a 
continuous sprocket wheel chain 73 that is 
mounted around a sprocket wheel 74 fixed on the 
horizontally disposed shaft 40 that is operatively 
connected to the motor 41 for driving the pusher 
bars around the tortuous conveyer. The one end 
Sprocket 71 has a continuous sprocket chain 75 
mounted therearound which is mounted around 
another Sprocket wheel 76 fixed on the end of the 
shaft 60. The Sprocket wheel 71 on the oppo 
site end of the shaft 70, has another continuous 
Sprocket wheel chain 77 mounted therearound 
which is mounted around a sprocket wheel 78 
fixed On a Suitable stub shaft 79 extending par 
allel to and located near the shaft 69 at the dis 
charge end of the tortuous conveyer; and this 
shaft 79 has a gear 80 fixed thereon meshing 
With another gear 81 fixed on the shaft 69. 

Obviously, the hereinabove described driving 
means for the propelling chains of the feeding 
and discharging conveyers and those for the 
pusher bar chains of the tortuous conveyer are 
Operable conjointly; and it is to be understood 
that the sizes of the various driving sprocket 
wheels and gears are so chosen that the stub 
pusher pins for propelling articles on the con 
Weyers G' and H Will travel at the same rate of 
speed as that of the pusher bars for propelling 
articles along the tortuous conveyer Within the 
hardening room. 

In the operation of my conveyer system which 
is equipped with the gravity type offeeding and 
discharging conveyers, articles are placed one at 
a time on the feeding conveyer G outside of the 
vestibule and by their own Weight travel through 
the vestibule onto the upper end of the tortuous 
conveyer in the hardening room. At this point 
the articles are engaged by the vertically dis 
posed pusher bars 29 Which propel them around 
and down the various circuitous stretches of the 
tortuous conveyer until they reach the lower end 
thereof; and obviously, a single pusher bar is 
capable of simultaneously engaging and propel 
ling articles on each of the different conveyer 
stretches. At the lower end of the conveyer, the 
articles are discharged onto the lower straight 
way conveyer H and here again, on account of 
their own weight, they travel out of the hardening 
room through the vestibule. 

In the operation of my conveyer system which 
is equipped with power driven feeding and dis 
charging means, the articles are placed on the 
feeding conveyer G' one at a time so that each 
article is engaged by a single pusher stub pin 
which propels them up the inclined feeding con 
veyer and onto the upper end of the tortuous 
conveyer. At this point, each article is succes 
sively engaged by the pusher bars of the tortuous 
conveyer and propelled therearound to the lower 
end thereof, since the pusher bars are arranged 
to travel at the same speed as the pusher stub 
pins and spaced the same distance apart, a Smooth 
transfer of articles from the feeding conveyer onto 
the upper end of the tortuous conveyer is in 
sured; and there is also no chance of the articles 

3 
jamming or bumping into each other at any 
point along the entire conveyer system. When 
each article reaches the lower end of the tortu 
Ous conveyer, it is then transferred onto the 
dicharging conveyer and propelled therealong by 
the pusher stub pins. v 
While I have shown and described my invention 

as being used for carrying articles through a 
rectangular-shaped room, it is obvious that my 
invention readily lends itself to carrying articles, 
packages, or trays, into almost any kind of tortu 
OuS path, even, for instance, such an irregular 
Winding path as is shown diagrammatically in 
Fig. 7. In this case, the various stretches of the 
tortuous conveyer take a winding path conform 
ing substantially to the walls of an H-shaped in 
closure; and obviously, by guiding the pusher bar 
chains in a path in vertical alinement with 
the various flights of the H-shaped conveyer, the 
pusher bars could be made to propel articles along 
this kind of conveyer in accordance with my in 

carrying surface, it may be feasible to substitute 
therefor a sheet metal slide or the like; and as 
many other changes may be desirable and as the 
operation of my tortuous conveyer may be re 
versed so as to transfer articles from a lower level 
to a higher one without departing frohn the spirit 
of my invention, I do not wish to limit the inven 
tion to the precise construction shown and 
described. 
What I claim is: 
1. In combination, a plurality of spaced tortu 

ous rollerways, a movable member in position 
to simultaneously engage articles on different 
rollerways, and a circuitous track for supporting 
Said movable member along said rollerways. 

2. In combination, a plurality of Spaced con 
tinuous rollerways positioned one above the 
Other, said rollerways having longitudinal me 
dial slots disposed in vertical alinement with 
each other, a track extending in vertical aline 
ment with said slots, a chain movably mounted 
On Said track, and a pusher bar extending from 
Said chain through said slots for simultaneously 
engaging articles on the different rollerways to 
control the movement of said articles thereon. 

3. In combination, a tortuous conveyer hav 
ing a spirally arranged rollerway provided with 
a longitudinal medial slot, an endless circuitous 
track extending in vertical alinement with said 
slot, an endless flexible member movably mount 
ed on said track, and pusher bars extending from 
said flexible member through said slot for en 
gaging and controlling the movement of articles 
on the spiral rollerway of said tortuous conveyer. 

4. In combination, a tortuous conveyer hav 
ing a spirally arranged rollerway, said rollerway 
having a continuous medial slot, a circuitous 
endless track located above said tortuous con 
veyer and disposed in vertical alinement with 
the medial slot, an endless chain movably Sus 
pended from said track, a second circuitous end 
less track located below said conveyer and dis 
posed parallel to the upper track, a second end 
less chain movably mounted on said lower track 
and pusher bars mounted between and secured 
to said chains, said pusher bars extending 
through the medial slot, and means for driving 
said pusher bar chains whereby the pusher bars 
will engage and control the movement of articles 
on the spiral rollerway of tortuous conveyer. 

5. In combination, a conveyer, an endless track 
extending in alinement therewith, an endless 
chain movably mounted on said track, pusher 
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4. 
members extending from said chain in position to 
engage articles on said conveyer, and an endless 
chain located adjacent to one of the stretches of 
the first mentioned chain, said second mentioned 
chain having members extending therefrom 
which have driving engagement with the adja 
cent stretch of said first mentioned chain for 
moving the same along said track to cause Said 
pusher members to engage articles on Said Con 
veyer for controlling the movement of the arti 
cles thereon. 

6. In combination, a tortuous conveyer having 
a longitudinal slot, a movable member, a track 
for guiding said movable member in alinement 
with said slot, a plurality of spaced pusher bars 
extending from said movable member and ex 
tending through said slot for controlling the 
movement of an article on Said tortuous convey 
er, a second conveyer communicating With Said 
tortuous conveyer, a second movable member for 
traveling in alinement with said second conveyer, 
a plurality of spaced pusher members extending 
from said second movable member for control 
ling the movement of an article on said Second 
conveyer, said pusher bars and Said pusher mem 
bers being spaced the same distance apart, and 
means operatively connected to the two mov 
able members to cause them to move at the same 
rate of Speed. 

7. In combination, a plurality Of conveye 
stretches, a track extending in allinement there 
with, a member supported on a pair of rollers 
running on said track, and a pusher bar fixed 
to said member between said pair of rollers for 
simultaneously engaging articles on different 
conveyer stretches. 

8. In combination, a plurality of Spaced tor 
tuous conveyer stretches, a track extending in 
alinement thereWith, trolleys movably Suspend 

1948,090 
ed from said track, a flexible member supported 
by said trolleys, and a member depending from 
Said flexible member directly below Said trolley 
in position to simultaneously engage articles On 
different conveyer stretches. 

9. In combination, a plurality of spaced tortu 
ous conveyer stretches, a track extending in 
alinement therewith and comprising spaced 
rails, a member provided with rollers for running 
on the respective rails of said track, a sprocket 
chain fixed to Said member, and a pusher bar 
extending from said sprocket chain intermediate 
Said rails for simultaneously engaging articles 
on different conveyer stretches. 

10. In combination, a plurality of Spaced 
tortuous conveyer stretches, a track comprising 
spaced rails extending in allinement therewith, 
hub members provided with rollers for running 
on said rails, a Sprocket chain Supported. On Said 
hub members, and pusher ba's extending from 
said sprocket chain at its points of connection 
With Said hub members for Simultaneously en 
gaging articles on different conveyer stretches. 

ll. In combination, a plurality of Spaced 
rollerways having longitudinal slots, an 
I-beam track located above said rollerways 
and disposed in alinement with said slots, trol 
leys running on Said track, a Sprocket chain 
fixed to said trolleys, a track located below 
said roller Ways and disposed in alinement with 
said slots, said track comprising spaced angle 
bar rails, members having rollers for running on 
the rails of Said lower track, a Sprocket chain 
fixed to Said members, and pusher bars extending 
through Said slots and fixed to said sprocket 
chains at points of connection with said trolleys 
On the upper , track and the roller Supported 
members on the lower track. 

JOHN MI. ALWEY. 
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