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PATENT OFFICE 
2,056,54. 

DRIVING MECHANISMI FOR, CONVEYERS 
OR MOWING STAIRWAYS 

Harold W. Shonnard, Montclair, N. J. 
Application June 11, 1935, Serial No. 25,969 

15 Claims. 

This invention relates to improvements in 
driving mechanism for conveyers or moving 
Stairways. 

Its object is to provide a simple and efficient 
equipment Which may be constructed at less cost 
and Which Will Occupy less Space than that here 
tofore available. 
Another object is to provide a unitary power 

unit which can be shop assembled and moved 
as a Whole into a space between the end loop 
guides of a conveyer or moving stairway. 
Another object is to provide an arrangement 

Which Will prevent that portion of the panels of 
the stairway truss which support the step chain 
Sprocket axle from Spreading. 
A still further object is to provide means for 

stopping the driving mechanism in the event of 
a change in Speed beyond predetermined limits, 
unintentional reversal, or in the event of any 
change that may occur in the relative. Speed of 
the step chain sprockets. 
ACCOrding to this invention the driving mecha 

nism required to maintain the steps or carriers 
in motion, including the controller and governor, 
is accessibly contained within that portion of 
the frame or truss in which the steps or carriers 
travel, and the driving motor, transmission gear 
train, and brakes are likewise accessibly con 
tained in the space between the usual series of 
steps or carriers and between the elongated pairs. 
of loops at the sides of the steps or carriers. By 
positioning the motive mechanism within the 
said loop, it becomes poSSible to combine the 
step or carrier chain sprockets, the transmission 
gear train, the brakes and the guides for the 
steps, into a single shop assembled unit, having 
transverse members attached thereto for Sup 
porting the aforesaid unit on seats in the truss, 
which seats, being previously prepared, support 
and accurately locate the unit in proper alline 
ment in the truss. 

Heretofore, in moving stairWays of the type 
herein described, it has been the practice to po 
sition the driving motor, the controller and the 
governor, together with most of the speed reduc 
ing gear train outside to the rear or below the 
upper end of the stairway truss, which practice 
unnecessarily occupies much valuable space. 
The reduction in overall length of this structure, 
effected by placing the driving mechanism with 
in the loop of steps and the reduction in width, 
effected through the use of a dead axle for Sup 
porting the step chain Sprockets in the manner 
herein described, is of distinct advantage in 
premises wherein Space is limited. . . . 

(CI. 198-16) 
These and other objects will be apparent from 

the following specification in which the invention 
Will be described and its novel features pointed 
Out in appended claims. 

Referring to the drawings, 
Fig. 1 is a longitudinal sectional elevation of a 

moving stairway provided with internal driving 
mechanism which is made according to and em 
bodies the present invention; 

Fig. 2 is a plan View, partly in section, of the 
parts shown in Fig. 1, the section being taken on 
the irregular line 2-2 of Fig. 1; 

Fig. 3 is a sectional end elevation of some of 
the parts shown in Fig. 1, showing the principal 
elements which constitute the herein described 
removable unit equipment of the stairway. The 
Section in this figure is taken on the line 3-3 of 
Fig. 1; 

Fig. 4 is a sectional side elevation showing a 
detail of Construction. The section in this figure 
is taken on the line 4-4 of Fig. 2; 

Fig. 5 is a plan view, partly in cross section, 
showing a modified arrangement of some of the 
parts; 

Fig. 6 is a perspective view of the stair roller 
guide assembly; and 

Fig. 7 is a sectional end elevation of a safety 
COntrol device. 

- Like characters of reference designate corre 
Sponding parts. On each of the figures. 

designates the side frames or truss plates 
upon. Which the moving stairway is supported. 

and 2 are guides for the steps or carriers 3 
which are provided with rollers which run in 
these guides. These guides are interconnected 
by a Web 40. ... Such steps or carriers form an 
endless loop extending between two terminals 
between the truss plates. Chains 4, driven by 
a motor 5, are the propelling means for the 
steps. The motor 5 is situated, according to 
this invention, in the space between the guides 
at the sides of the steps and between the upper 
and lower run of Steps. The motor Shaft is con 
nected with the chains through a coupling 6, 
worm T, worm gear 8 on a transverse shaft 9, 
pinion 20 in mesh with gear 2 on shaft 22, pin 
ion 23 on shaft 22 in mesh with an internal gear 
on sprocket 24 which drives one of the chains 4. 
Sprocket 24 is mounted on a transverse station 
ary axle 25 on the other end of which another 
sprocket wheel 26 which drives the other chain 
4 is similarly mounted. A similar train of gear 
ing between motor 5 and an internal gear with 
in sprocket 26 is provided within the casing 44. Flanges 27 are rigidly affixed to the ends of the 

5 

O 

5 

20 

25 

30 

35 

40 

45 

50 



O 

5 

20 

25 

30 

35 
; : The manner in which these assembled parts 

40 

45 

50 

55 

2 
axle 25. The sprocket 24 is carried by a disc 30 
which extends from a hub 3 rotatably supported 
on axle 25 by anti-friction bearingS 32. 

33 is a brake drum on the hub 3f. 34 is a 
brake strap, the ends of which are secured to 
pins 35 and 36 on a pair of bell crank levers 37 
on a shaft 38, one end of which is Supported by 
a lug 39 and the other end by a web 40 which 
interconnects the step wheel guides and 2. 
4 is the plunger of a solenoid 42 attached to the 
web 40, which plunger is connected with the end 
of the brake levers 3 which are connected to 
gether at this point. 43 is a weight on these 
connected brake evers 3. 
The parts thus described are shown in the 

lower part of Fig. 2. Similar parts, including the 
brake mechanism, interconnect the Worm Shaft 
9 with the sprocket 26. 
The gear assembly or transmission, from the 

shaft of worm 8 to the shafts 22 inclusive, is 
contained in a casing 44. One end of this trans 
mission casing is affixed to a transverse beam 45, 
as at 46. Its other end rests upon and is af 
fixed to the transverse axle 25 by shackles 47. 
The lug 39 is on this transmission casing. 
One end of each of the stair wheel guides is 

attached to the transverse beam 45 by angle 
brackets 48. This guide assembly is also pro 
vided with braces 49 and 50. - 
By means of this construction, the transmis 

ision casing 44, transverse axle 25, sprocket 
wheels 24 and 26, the stair wheel guides and 
f2, the brake assembly and the transverse beam 
become a complete unit which can be assembled 
prior to its installation in the truss. 

are supported between the truss plates 10 will 
now be described. -., - . . . . . . 

5 designates axle guide seats which receive 
the flanges 27 on the ends of axle 25. Seats 52 
are provided for the ends of a transverse beam 
56 adjacent beam 45. Seats 53 and 54 are pro 
vided on each truss plate for the stair wheel 
guide assembly braces 49 and 50, respectively. 
The motor 5 is supported on a pair of beams 

55 which are parallel' with the side plates O and 
run between the beam 56 on seats 52 and an 
other transverse beam 57. The beam 45 is sup 
ported on the ends of beams 55. 
In the modification shown in Fig. 5 the 

sprocket 24 is mounted upon a sleeve 31A which 
extends across to the other side of the structure 
and bears the other sprocket 26 and rotates on 
stationary shaft 25. In this case a notor 5A 
with a self-contained reduction gear is used to 
drive worm wheel 8, mounted directly upon the 

60 

sleeve 3 A and the shackles 47A are constructed 
to form bearings for this sleeve. The motor is 
mounted upon the transverse beam 56 in this 
case. 
The structure thus far described has the ad vantages herein set forth, of being capable of 

shop-assemblage, of easy installation and of oc 
cupying no space outside of the moving stairway 

The specific design is capable of structure. : : 

modifications which would come within the scope 
of the invention as defined in the appended 
claims. structures of this type are usually equipped 
with safety and control devices, and those 
which form a part of this invention are shown 
in Figs. 1, 2 and 5 and illustrated in more de 
tail in Fig. 7. - 

60 and 6 are duplicate oil pressure pumps re 
spectively connected by chains, such as 62, to be 

Na 

2,056,54. 
driven from sprockets 63 on the disc 30. Each 
of these pumps is arranged to draw oil or other 
suitable liquid from a tank 64 through a pipe 65 
and to return it under pressure through a paS 
sage 66, past an adjustable by-pass valve 67 to 
a pressure cylinder 68. The by-pass Valve dis 
charges directly into the tank 64. 

69 is a plunger in pressure cylinder 68. A 
cam TO is connected by a rod 7 with plunger 
69. This rod passes through a threaded collar 
T2 by means of which the compression of a 
Spring 73 bearing on the plunger may be ad 
justed. 4 is a roller bearing on can air 
ranged to actuate a switch arm 15 to open the 
motor and brake solenoid circuits. This cir cuit is shown diagrammatically in Fig. 7. These 
parts are so-adjusted that when the fluid pres 
sure in cylinder 68 is at a predetermined amount, 
the cam 70 will be positioned to allow the switch 
arm 5 to close the motor and brake circuit, but 
when the pressure drops below or exceeds the 
predetermined amount the circuit will be broken. 

OA is another cam similarly actuated by the 
pump 69 to control a syitch arm 15A, the con 
acts of which are connected in series with those 
controlled by the switch arm 15. When the sprocket wheels 24, 26 and the two 
chains 4 are running at desired and equal 
speeds the pumps 60 and 6 will force liquid into 
the pressure cylinder 68 and a similar cylinder 
under cam 79A at sufficient pressures to cause 
the plunger 69 and the similar plunger under 
cam 10A to raise the cams TO and 70A to their central positions. During this operation the 
pump pressures are not sufficient to close the 
by-pass valves 61 onto their seats. These valves 
are provided with a double adjustment, in that 
each of them is supported on a rod 76 which 
passes through a sleeve 77, a part of which is 
threaded and adjustable in the cover of the 
tank 64. The position of this sleeve determines 
the distance between the valve 67 and its seat. 
The upper end of rod. T6 is threaded and pro 
vided with lock nuts 18 by means of which the compression of a spring 19 may be adjusted. 
This valve arrangement is so adjusted that 

during the normal run of the apparatus the oil 
circulation will pass through the by-pass valve 
into the tank 64. 

If the step drive chain 4, which is operatably 
connected with the pump 6, attains a speed in 
excess of that which it is intended to run, the 
pressure in cylinder 58 will rise and cause plung 
er 69 to ascend. This, through the connection 
shown, will open the motor and brake circuit. 
As soon as the pump pressure in passage 66 rises 
above normal it will cause valve 67 to be raised 
against its seat so that the full pressure gen 
erated by pump 61 will go into the pressure cyl 
inder 68. The same thing will happen if the 
chain 4, which is associated with pump 60, ex 
ceeds its normal speed in which case the cam 
70A will be raised to open the motor and brake 
circuit. 

It is to be noted that if one of the pumps, for 
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6 5. 
example pump 6, is not maintained at its nor 
mal speed, it will not generate sufficient pressure 
to maintain plunger 69 in the position in which 
it is shown in Fig. 7 of the drawings. As soon as 
the pressure in cylinder 68 drops below normal, 
plunger 69 will descend and through cam TO 
will cause the switch arm 75 to be moved out of 
the contacts which it bridges, to open the motor 
and brake. Splenoid circuit. 

70. 

This speed safety arrangement is used with the 75 
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2,056,541, 
driving arrangements shown in Figs. 1-3. When 
the main drive sprockets 24, 26 are driven from 
a common sleeve, according to the arrangement 
shown in Fig. 5, but one pump is needed. This 
safety device is shown more or less diagrammat 
ically, as the Specific construction and arrange 
ment can be varied widely within the scope of the 
invention. 
What I claim is: 
1. In a conveyer comprising a Series of now 

able carriers interconnected to form an endless 
vertically disposed train, guides for the carriers 
forming end loops, a transverse member inter 
connecting the guides near one of said loops, pro 
pelling means for the carriers, and means sup 
ported by Said transverse member positioned be 
tween the guides and within one of said loops for 
driving the propelling means. 

2. In a conveyer comprising a series of mov 
able carriers interconnected to form an endleSS 
Vertically disposed train, guides for the carriers 
forming end loops, a transverse member inter 
Connecting the guides near One of Said loopS, pro 
pelling means for the carriers, a transverse axle 
for the propelling means, and power transmis 
Sion means supported by said transverse member 
and by said axle. 

3. In a conveyer comprising a series of mov 
able carriers interconnected to form an endless 
Vertically disposed train, guides for the carriers 
forming end loops, propelling means for the car 
riers comprising a sprocket, a sprocket chain and 
an internal gear to drive the Sprocket positioned 
outside of the guides, a motor and power trans 
mission means for driving the Sprocket positioned 
inside of the guides and Within one of said loops. 

4. A conveyer comprising spaced stationary 
frame members, guides spaced from said mem 
bers and affixed thereto, a series of movable car 
riers on Said guides interconnected to form an 
endleSS train, propelling means for the carriers 
between the guides comprising a supporting sta 
tionary transverse axle extending beyond the 
guides and affixed to the frame members. 

5. A conveyer comprising Spaced stationary 
frame members, guides spaced from said mem 
bers and affixed thereto, a Series of movable car 
riers On Said guides interconnected to form an 
endless train, propelling means for the carriers 
between the guides comprising a stationary trans 
Verse Supporting axle extending beyond the 
guides and affixed to the frame members, sprock 
ets mounted on said axle between the side mem 
bers and the guides, a motor and power trans 
mission means positioned within the guides. 

6. A conveyer comprising spaced stationary 
frame members, guides Spaced from said mem 
bers and affixed thereto, a series of movable car 
riers on Said guides interconnected to form an 
endless train, propelling means for the carriers 
between the guides comprising a stationary 
transverse axle extending beyond the guides and 
affixed to the frame members, sprockets mount 
ed on said axles between the side members and 
the guides, a motor and power transmission 
means between the motor and each of the Sprock 
ets positioned within the guides, 

7. A conveyer comprising side frames, a trans 
Verse member affixed to said frames, a series of 
interconnected movable carriers supported by 
the frames, driving means for the carriers sup 
ported at one end by said transverse member, 
Said driving means comprising a transverse axle, 
and means for detachably securing the axle to 
the Side frames. 

3 
8. A conveyer comprising side frames, guides 

supported thereby, a series of movable carriers 
On said guides interconnected to form an end 
less vertically disposed train having end loops, a 
transverse member affixed to the frames near 
one of Said loops, power transmission means for 
the carriers Supported at one end by Said trans 
verse member, said power transmission means 
comprising a transverse supporting axle, and 
means for detachably securing the axle to the 
Side frames, 

9. A conveyer comprising side frames, guides 
Supported thereby having inner and Outer por 
tions forming an end loop and an intermediate 
connecting Web Supported by the side frames, 
a series of movable carriers on Said guides in 
terconnected to form an endless vertically dis 
posed train, propelling means for the carriers, a 
motor and power transmission means positioned 
between said guides, and a brake for the pro 
pelling means supported on the transmission 
means and on Said intermediate Web. 

10. In a conveyer comprising a Series of in 
terconnected vertically disposed movable carriers, 
propelling means for the carriers, power trans 
mission means for the propelling means, station 
alry frames outside the propelling means, a trans 
verse member interconnecting the Stationary 
fraine members, a transverse axle for the propel 
ling means, and a frame for Supporting the power 
transmission means attached to the transverse 
member and to Said axle. 

11. In a conveyer comprising a series of now 
able carries interconnected to form an endless 
vertically disposed train having end loops, guides 
for the carriers, a tranSVerse member interCOn 
necting thic guides near One of the said end loops, 
propelling means for the carriers, poWer trans 
mission means for the propelling means, a trans 
verse axe for the propelling means, and a frame 
for Supporting the power transmission means at 
tached to the transverse meinber and to Said axle. 

12. In a conveyer comprising a series of now 
able carriers intel'C Onnected to form an endleSS 
vertically disposed train, guides at the ends of the 
carriers, propelling means for the carriers, a 
brake wheel associated with the propelling means, 
a fraine for the transmission means positioned 
between the guides, and retarding means for the 
brake wheel positioned between said guides and 
the tranSinission frame. 

13. A conveyer comprising a Series of intercon 
nected movable carriers, propeling means there 
for comprising chains at the sides of the carriers, 
a sprocket for each chain, a motor, Separate 
transmission mechanisms between the motor and 
each of the SprocketS, an electro-responsive brake 
for each of Said Sprockets, circuits for the motor 
and the brake, and means actuated by each 
Sprocket arranged to open said circuits when 
ever the speed of either sprocket varies from a 
predetermined rate. 

14. In a conveyer comprising a series of now 
able carriers interconnected to form an endless 
vertically disposed loop having two substantially 
straight sides and two substantially semi-circu 
lar ends, a transverse support disposed Substan 
tially at the axis of one of the semi-circular ends 
of the loop, driving means for the carriers Com 
prising driving means within Said loop, and a 
transverse member within said loop, Said driving 
means being Supported by Said tranSVerse Sup 
port and by said transverse member. 
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15. In a conveyer comprising a Series of moV- 75 
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able carriers interconnected to form an endless 
vertically disposed loop having two substantially 
straight sides and two substantially semi-circu 
lar ends, guides for the carriers, a transverse axle 
disposed Substantially at the axis of one of the 
Semi-circular ends of the loop, driving means for 

the carriers comprising power means and trans 
mission means within Said loop, a transverse 
member interconnecting the guides, Said trans 
mission means being partially Supported by said 
axle and by Said transverse member. 

HAROLD W. SHONNARD. 


