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ROSEDALE RAILWAY 150 

INGLEBY INCLINE TOP WORKINGS ENGINEERING 

DRAWINGS 

This article describes the Brake Drum House positioned at the top of the Incline. In the 

engineering drawings below produced in 1871 it is called the Break Drum House but current 

spelling has been used. 

The Brake drum house was built as part of the Rosedale Railway project authorized on 22nd 

July 1858 by Parliament to the North Yorkshire and Cleveland Railway Company. This 

company was acquired by the, much larger, North Eastern Railway Company and work 

commenced in January 1860. The Line was opened on March 27th 1861, a remarkably short 

time after the start given the scale and adverse weather conditions experienced. 

The original Brake Drum House was built to house two 14 ft diameter cast iron drums on a 

common shaft with brakes fitted on the drum circumference. The principle of the system was 

called a self acting incline. One drum had a cable over 1 inch in diameter and 1650 yards 

long that was wound around the drum and its end was attached to a set of loaded wagons 

positioned at the top of the Incline. The adjacent drum had a similar cable wound out to the 

bottom of the Incline and its end was attached to a set of empty wagons. The loaded wagons 

were released to travel down a track on the Incline and as they went down the cable paid out 

as its drum rotated and the adjacent drum wound in the cable connected to the empty 

wagons at the Incline bottom. These were pulled up the Incline by gravity. The two sets of 

wagons passed on the Incline. Each wagon weighed about 6 tons and could carry about 7 

tons of Ironstone or Calcined ore. When both sets were four wagons the loaded weight was 

52 tons and the empty wagons weighed 24 tons. The differential weight of 28 tons provided 

the power to operate the system. The upward wagons carried coal, equipment, stores and 

goods for the Railway and the communities along the track. Average speed on the journey 

was 20 mph but could reach 30 mph. Average time for a set to descend was 3 minutes and 

the turnaround time at peak operation could be 10 minutes. At this rate the Ironstone 

handled in a 12 hour day could be up to 2000 tons.  

In the peak year of operation 1873 the total production was 560,668 tons which averages 

over 1500 tons/day and 10 hours operation/ day. It is not clear if 24 hour operation was 

practised. Clearly operation in darkness and adverse weather would have made achieving a 

constant 10 minute turn round time difficult.   

The original Brake Drum House was damaged in a fire on 4th June 1869. It was out of action 

for several weeks. The fire was caused by overheating of the elm wood brake blocks due to 

friction. It appears that repairs were carried out to enable operations to resume but a 

separate new system was developed using a cast iron brake block developed at the Stanley 

Incline in County Durham. 
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This was fitted to new 18 ft diameter drums which were installed in a new section of the 

Brake Drum House on the opposite side of the Incline top from the 14 ft drums. They were 

made in segments and assembled on site. The drums weighed a total of 68 tons and the 15 

inch diameter shaft and its bearing houses at either end weighed a further 26 tons making a 

total of 94 tons in all. The details are shown on the drawings below which were published in 

the Transaction of the Institute of Mechanical Engineers in 1871. The cables attached to the 

18 ft diameter drums passed over the top of and underneath the 14 ft diameter drums which 

were retained in their positions as spares. The 14 ft diameter drums were not used again. 

Control of the wagon speed on the Incline was from a Brake House situated at the Incline 

Top with views down the Incline and back towards the Brake Drum House. When the Incline 

opened the there was an east side Brake House but when the 18 ft diameter Drums were 

installed a Brake House was erected on the west side. The Brake House was manned by 

two people who operated a ships capstan type wheel. This was connected to a gearing 

device and via rods and levers to the brake mechanism, a band type brake, on the outer 

flanges of the drums. By turning the capstan wheel there was a gearing of 250 to 1 applied 

to the band brake and the speed of the descent could be finely adjusted.  

The Incline was manned by a six man team, two in the Brake House controlling the capstan 

and the speed, two on the sidings at the Incline top connecting and disconnecting the 

wagons from the cable and two riding the ascending and descending wagons.   

The cables were regularly greased and inspected. Wagons sometimes came away from the 

cable or their connecting coupling failed and there were runaway wagons. There were two 

positions on the Incline where there were diversion tracks to direct runaway wagons off the 

incline. One was very near the top and on the east track the diversion ran into a siding also 

used for removing sandstone from a mine at that location. On the west track the diversion 

ran off into the valley below. These diversions were probably set up until just before the 

downwards journey began so that any wagons that broke free would automatically be 

diverted. Once everything was checked and the downwards journey was about to begin then 

the diversion points could be set for the route down the Incline. Near the Incline Bottom there 

was a second diversion position controlled from a small hut on the east side of the tracks. 

This operated in a similar way and the east track could be routed to a siding but the west 

side ran off into the valley below. The lower diversions protected the sidings, equipment, 

housing and people at the Incline Bottom. There are a number of photographs showing 

accidents on the Incline with wagons wrecked.       
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DRAWING OF THE ELEVATION OF THE INCLINE AND 

TRACK LAYOUT 

 

 

 

This shows the elevation of the Incline with the differing gradients. Point A is the high point 

and the gradient from this point down to the right is 1 in 66. This allowed the ascending 

wagons to coast down to the sidings once they had gone over the high point. The red 

section is the centre track for the descending wagons which sloped down at a gradient of 1 

on 30 once the wagons had gone under the Brake Drum House. The track layout is shown in 

the diagram with the Brake House in yellow and the route of the rod connection, controlling 

the drum speed, to the brake drums. 
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DRAWING OF THE BRAKE DRUM MECHANISM 

 

 

This shows in detail the workings and dimensions of the Brake Drum and the Brake 

mechanism. The left drawing shows the capstan located in the Brake House at the top of the 

Incline operates a geared wheel with a 250 to 1 ratio; this moves a connecting rod 

backwards and forwards. The rod is connected to the vertical link which is fixed at its base. 

As this link moves it will move the other rods and transfer the force via the links at the 9 and 

3 o’clock positions to four bands, two on the circumference of each of the drums. The bands 

were tightened to slow the rotational speed or slackened to increase speed. The bands had 

a metal to metal contact but appear not to have been subject to any overheating. 

The two drums can be seen in the right hand drawing attached to a common shaft. The size 

of the Brake Drum House can be estimated from the dimensions shown here. The ends of 

the shaft are supported by the walls which are shown with substantial foundations.  

The cables were 5 inches in circumference giving a diameter of about 1.6 inches. They 

wrapped around the drum and when fully wound in were about three turns deep. The cables 

were well lubricated to reduce friction and avoid cable damage when rubbing on the Incline 

track. 

A wagon can be seen in position under the drums before the trip down the Incline.  
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DETAILED VIEW OF THE BRAKE DRUM 

 

This is a more detailed view of the end of a Drum showing the eight segments which were in 

cast iron and bolted together. At the centre is the common shaft which supported both 

drums. At the 9 and 3 o’clock positions are the support girders which housed the rocker 

mechanisms connected by solid rods back to the Brake House.  There were a total of 16 

rockers four on the top and four on the bottom of each girder. Attached to each was a 

linkage to the band which sat on the circumference of each drum. There were a total of eight 

bands. This arrangement would need regular care and maintenance to ensure alignment 

and correct tensioning. 

Below is a photo a rocker which is still at the Incline Top. 
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DETAILS OF THE DRUM 

 

 


