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ROSEDALE RAILWAY 150 
 

 

INGLEBY INCLINE SECTION 

 

This article describes the section of the Rosedale railway called the Ingleby Incline. There 

are descriptions of the operation of the Incline and photos with captions describing the 

operation in detail. 

 This section was built to connect the railway that ran from Battersby to the bottom of the 

Incline with the Railway that ran from the top of the Incline across the North Yorkshire Moors 

to the Rosedale Ironstone mines. It was a remarkable feat of Victorian engineering and was 

constructed in 1859 to 1861. 

 

KEY FACTS 

Self acting type of Incline on standard gauge track 

1430 yards in length 

Opened March 27th 1861, in operation until 1929 when the track was removed, the 

Drum House was demolished in 1941 

Gradient averaged 1 in 5½ ranging from 1 in 9 to 1 in 5. 

Vertical height over 700 feet, from 650 ft at Incline Bottom to1370 feet at Incline Top. 

 

Empty wagons were positioned at the bottom of the Incline, usually in groups of four. They 

were attached to one of two cables. This cable ran from the bottom of the Incline to a brake 

drum house at the top. Inside the brake drum house this cable was attached to a drum on a 

horizontal shaft. This shaft housed another drum on which an identical cable was in the 

wound-in position. The end of this cable was attached to a set of, usually, four wagons 

positioned at the Incline top and loaded with raw Iron stone or “Calcined” ore. (Ironstone 

mined in Rosedale was heated in kilns located in Rosedale to remove moisture, other 

volatiles and break down metal carbonates to release Carbon Dioxide. This process was 

called Calcination and involved mixing Ironstone with Coal in a ratio of 26 to 1. The mixture 

was loaded into the top of a Calcination Kiln operating on a continuous basis. The Ironstone 

dropped through the Kiln by gravity and came out as hot “calcined” ore at a temperature of 

up to 500 Deg C. It was loaded into specially designed wagons. The process increased the 

Iron content, improving the transport economics.)  

 

These wagons were moved to the top of the Incline and then over the Incline top. A brake 

device attached to the drums controlled the operation. As these wagons went down the 

Incline the cable paid out and the drum rotated. The adjacent drum on the common shaft 

rotated and wound in the cable attached to the wagons at the Incline bottom. These were 

pulled up by the difference in weight of the loaded and empty wagons. The two sets of 

wagons passed each other as they progressed on the Incline. Once the empty wagons 

reached the Incline top they were released from the cable and then rolled down a slight 

gradient into a sidings area. Typically 16 wagons were assembled and connected to a steam 

locomotive for the journey across to the Rosedale mines. The loaded wagons reached the 
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Incline bottom and were released from the cable and passed over a weigh bridge. Wagons 

were then assembled to form a set of 16 and taken by steam locomotive to Battersby and 

then to the Ferry Hill Iron Works in Durham.  

 

 

The following photographs are from the collection of Malcolm Bisby and are either 

reproductions of historic photographs or taken by Malcolm in the last few years.     

 

 

View of the incline taken in 2002 from a point on the road from Ingleby Greenhow to Chop 

Gate. The forest has grown up since the Railway closed but the Incline is still very visible. At 

the top can be seen two “kips”, humps over which the wagons being pulled up passed. 

Between them was the track that went down the Incline.  
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View of the Incline from the Ingleby Greenhow to Great Broughton road. The “kips” at the top 

of the Incline are clearly visible and just below the top the cutting through the rock. The 

overall gradient was 1 in 5½ with the steepest at 1 in 5. The Incline is still very visible from 

the north and serves as a very good landmark. It has been used as a key reference for RAF 

and US Air Force pilots during low flying exercises over the moors.  
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SCHEMATIC DIAGRAM SHOWING TRACK ARRANGEMENT.  

 

There were the marshalling yards at the Incline bottom. This is where empty wagons were 

split into groups of four for the journey of over 600 ft in height up the Incline. Full wagons, 

which had come down the Incline, were assembled into 16 wagon trains for the journey to 

the blast furnaces in Durham. The incline section is initially a single track then becomes 

double track to allow the two sets of wagons to pass then becomes single track as it runs 

through the cuttings near the top. The single track then splits into three tracks. The centre 

one is the track for the downward passage of full wagons and depending on which one of 

the two drums is pulling the upwards empty wagons these would go to one side or the other. 

The gradient of the Incline increased to 1 in 5 at the top and the empty wagons were pulled 

up over the top lip and then coasted down a 1 in 66 gradient to the sidings, passing on either 

side of the drum house, which housed the winding mechanism. The cable had to be 

disconnected from the upwards moving wagons, once they were over the top lip, before it 

was pulled into the drum house. The location of the buildings is shown. 
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INGLEBY INCLINE LOOKING UP FROM THE BOTTOM   

 

Ingleby Incline. 1900 The photographer, TW Brotton, employed as a weigh man, who 

normally occupied a cabin on left, had an interest in photography and probably used a 

simple Box Brownie camera. The people are in Edwardian attire awaiting a lift home, up the 

Incline to Farndale, Blakey or Rosedale.  This practice was not officially allowed being 

dangerous but was common. The hopper trucks in foreground are the ones designed to 

carry the hot calcined ore and are equipped with bottom opening chutes to discharge the hot 

ore. The building on the left was the weigh bridge. All ore was weighed and “weigh leave” 

and a royalty paid to the land owner per ton. The Railway Company charged a transport rate 

per ton per mile for the carriage of the ores. The tracks at the base of the Incline converge 

into a single track for a short section and then diverge again to form two tracks to allow 

wagons coming down to pass the wagons going up. At the level of the trees on the right 

there is a run off track operated from a small hut on the other side of the tracks. If a wagon 

or group of wagons broke free of the cable then they could be diverted off the Incline to 

prevent them running all the way down to the Incline bottom sidings causing major damage 

or injury. At the same level there is a similar run off diversion for the other track. The 

diversion switches were operated from a manned hut on the left of the tracks just above the 

trees.   
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INGLEBY INCLINE LOOKING UP FROM THE BOTTOM 

 

 Taken in the 1920s by William Hayes, a well known local photographer who recorded local 

views. These four wagons are on the hump held on their brakes and ready to roll down the 

track into position for the journey up the Incline. Empty wagons run down this slope by 

gravity to help make up sets, usually four.  Wooden sided trucks in foreground were used for 

uncalcined ores and general cargos such as coal for the calciners in Rosedale, supplies for 

the Railway operation and supplies for the villagers. Snow drifts can be seen at the top of the 

moor side indicating a springtime date for the photo. 
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INGLEBY INCLINE TOP  

 

Steepest section had a 1 in 5 gradient. Rock strata had to be blasted away for construction 

of line. There are two sections near the top where deep cuttings through the bed rock have 

been made, leaving steep sides. Black powder has one eighth of the power of dynamite and 

was packed into holes bored into the rock and then ignited. 

 

 

 



8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INGLEBY INCLINE LOOKING UP TOWARDS THE BRAKE HOUSES AND BRAKE DRUM 

HOUSE 

 

 Ken Hoole, a noted railway historian, collected this photo. At the Incline top was a three rail 

system with mid rail common, and loaded wagons, attached to a cable, were lowered down 

the centre set of rails which had a gradient of 1 in 30 from the drum house then 1 in 5 when 

they went over the top of the Incline. Empty sets of wagons, attached to a second cable, 

were pulled up by this cable that ran to a drum house over the top of the Incline; the top of 

the drum house can be seen in the centre of the photo. This view is up towards the top of the 

Incline. The two brake houses that controlled the drum speed and hence the cable attached 

to the set of wagons can be seen. The left hand brake house is the original one which 

controlled a 14 ft dia drum. Problems with the brake shoes made of elm resulted in a serious 

fire in June 1869 and a new 18 ft diameter drum with cast iron brakes was fitted into an 

extension to the rear of the original drum house. The right hand brake house controlled the 

18 ft drums. The 14 ft dia drum was left in position as a spare but was not used again as the 

cast iron braking mechanism on the 18 ft drum was so successful. Empty trucks could run up 

either side of the centre rails and once over the hump ran down the Kip on a slope of 1 in 66 

towards Blowarth to make up sets before transport by steam locomotive to Rosedale. A 

metal stop mechanism was situated at the high point and avoided trucks blowing back down 

the Incline. Loaded wagons ran down a single central line that passed under the drum house 

and were directed to one of the two “passing” lines visible for the downward journey 

depending on which cable was being used. Sheaves, which can be seen in the centre of the 

tracks, guided hauling cables and prevented dragging, cable wear and assisted smooth 

operation. A cable can be seen on the right hand track. This cable was extended down to the 

bottom of the Incline. Well greased cables were kept raised above the track bed avoiding 

wear and snagging. 
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INGLEBY INCLINE TOP 

 

This is a view of the “kips” taken well after the railway was dismantled. It shows the north 

“kip” with its sandstone face. The gradient was 1 in 5 up to the high point. Empty wagons 

ascending the Incline would go over the high points of the tracks and then drop down 

beyond the top at a gradient of 1 in 66 which helped prevent wagons being blown back down 

the incline. There was also a safety device to prevent this happening. The “kips” were 

constructed from sandstone blocks quarried from the moor on the north side and just below 

the top of the Incline. The slope enabled the marshalling of wagons, using gravity to link 

wagons together so a locomotive wasn’t needed.  Sets of wagons, 16 in number, would then 

be returned to the mines using one of the steam locomotives. Little stone remains in position 

today but the general shape can still be seen. 
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 INGLEBY INCLINE TOP LOOKING AT THE BRAKE HOUSES AND THE BRAKE DRUM 

HOUSE  

 

The severe change of gradient, 1 in 5, at the top of the Incline, clearly visible in this 

photograph, meant that long six-wheeled engines couldn’t travel over the gradient change, 

because they would have pivoted on the middle set of wheels. To overcome this problem the 

middle wheels of the 0-6-0 locomotives had to be removed to get them over the gradient 

change, when they were first brought up to serve on the Rosedale route. Six-wheeled 

vehicles couldn’t manage to pivot over the gradient change, so normal snow ploughs, 

guard’s vans, etc. were not suitable and two axle models had to be built specifically for the 

Rosedale Railway. The wagons in this picture are a mix of wrought iron ore carrying wagons 

designed to carry the hot calcined ore and flat sided general purpose wagons. A cable can 

be seen coming out of the drum house and running down to the track. The right hand brake 

house, used to operate the 18 ft dia drums at the rear of the drum house, can be seen and is 

much more substantial than the original brake house on the left side. 
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LOOKING DOWN THE INCLINE 

 

William Hayes photograph of empty trucks being permanently removed from the line before 

it closed, probably taken in 1928/29. It shows the cable attached to the rear wagon and this 

cable would run back to the drum house. Track point arrangements show that if a cable 

broke and operators were quick, then wagons could be diverted up the track on the right 

which also led to the stone quarry, where stone was obtained for buildings. They could be 

diverted to the left but in this direction the wagons would go over the precipice and onto the 

moorside! 
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VIEW FROM THE TOP OF THE INCLINE 

 

This is a view of the top of the incline looking towards the Brake Drum House and with two of 

railway cottages with the office annexe in the background. There were a total of four 

cottages, three were occupied by Railway workers and the fourth was used as an office and 

for storage.  

 

Loaded wagons passed under the Brake Drum House to the top of the Incline. The cables to 

which they were attached can be seen running up into the drum house where 18 ft dia cast 

iron drums on a 15 inch dia shaft were housed. The loaded wagons were positioned at the 

Incline top and empty wagons at the Incline bottom. The loaded wagons were released and 

let down the Incline by controlling the Brake Drum speed. Empty wagons hauled up the 

Incline then ran down from the high point along the “kip”. This track had a downwards 

gradient of 1 in 66, so once over the high point the wagons could roll down by gravity. The 

wagons in this picture are general purpose ones which could carry uncalcined ore or general 

supplies. In the foreground is a safety brake device. The last wagon coming up passed over 

the section of rail, which was hinged off centre and depressed the rail.  As the last wagon 

cleared it, it rocked back to prevent the wagon running back. This was a simple effective 

gravity operated locking device. The extreme change of gradient at top of Incline can be 

seen here as the downhill gradient is 1 in 5 and once over the high point the gradient drops 

at 1 in 66. There is a telegraph pole in the picture, communications with Battersby and 

Rosedale could be carried out by telegraph and later by telephone. The Incline was often in 

mist, cloud or snow storms and it was difficult to see down the whole length, so 

communication was essential. 
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CRASH SCENES ON THE INCLINE 

 

Ingleby Incline derailed wagon after a snapped cable accident. The collision has resulted in 

severe damage to loaded and empty trucks. Spilled ironstone can be seen on the track. Two 

workers are surveying the scene and buildings at bottom of incline are visible. The scale of 

the marshalling operation, with wagons lined up at base of incline, is evident. 

The wagon on its side has lost one of its axles and wheels. The bottom opening mechanism 

can be seen on the base of the wagon which dropped calcined ore into hoppers at the 

Ferryhill Iron Works. Further down, a wagon has turned over and is across the track. 

 

 

On the next page are two photographs of an accident at the bottom of the incline in 1903. 

They are both of the same scene but one with a lot of people posing on the crashed wagons   
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INGELBY INCLINE BOTTOM SCENE OF A RUNAWAY. 

 

 This picture was taken at the base of Incline 1901, damaged runaway trucks which 

disintegrated on impact, colliding with other wagons, after travelling at 70/80 mile an hour. 
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LOOKING DOWN THE INCLINE 

 

This is a view from the top of the Incline just where the gradient changes. The man is 

adjusting a cable and appears to be levering the cable back onto the roller which protected 

the cable from damage by attrition on the tracks. The cable is connected to wooden sided 

wagons. The run off to the right can be clearly seen which allowed runaway wagons to be 

diverted off the Incline and into the sidings which ran to a stone quarry. The sides of the 

“kips” are visible. 
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VIEW OF LOCOMOTIVES ABOUT TO BE LOWERED DOWN THE INCLINE 
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INGLEBY INCLINE TOP WORKINGS. 

 

 Wagons assembled for the descent down line are two iron hopper trucks and two general 

purpose wagons.  The calcination process originally carried out in Rosedale required the hot 

calcined ores to be carried in the iron hopper wagons as the temperature exit the kilns was 

about 500 deg C. By 1890 this part of the process transferred to the blast furnace sites and 

raw ironstone was carried. Raw ironstone could be transported in wooden wagons. 300 iron 

hopper trucks were originally ordered in 1861 as mining operations began and all the 

ironstone was calcined. When calcining operations stopped the trucks were only used for 

ironstone. In the foreground is one of the sets of rails that the empty wagons pulled up the 

Incline went along, They slope down from the high point at a gradient of 1 in 66.  

In lower section on the far side a sandstone block robust engineered retaining wall can be 

seen. This is the support wall of one of the “kips”, which were used for ascending empty 

wagons, There were two “kips”, one on each side of the central track used for the 

descending wagons. 

Four wagons with a total load of about 60 tons used gravity to go down the Incline, pulling up 

empty wagons or wagons with general cargos up to a max of 25/30 tons.  Coal or other 

engineering materials/goods were also brought up the incline although ascending wagons 

were usually empty. The brake house exerted control over the movement to prevent wagons 

running away. A cable can be seen coming from the Drum House to the loaded wagons and 

there is a set of fixed steps dropping down onto the track to allow adjustments to be made to 

the mechanism connecting the cable to the wagons. 
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This is a part of the brake mechanism housed in the Brake Drum House and can still be 

seen at the Incline Top.  
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VIEW OF THE REAR OF THE BRAKE DRUM HOUSE AFTER AN ACCIDENT 

 

 Ingleby Incline. Incident when cable snapped under load, probably when the wagons had 

not been released from the cable winding back into the drum house. The wagons would 

have been lifted from the tracks and are damaged. The cable whipped back up clashing into 

the 18 ft diameter rear brake drums and wooden cladding at the rear of the Brake Drum 

House. An over one inch diameter cable travelling at speed under tension could cause 

enormous damage. People did get injured, one even losing a leg when the cable brake 

bands caught him and cut through his leg. In this picture the drums are visible and the brake 

system. There were two 18 ft dia drums on a common 15 inch shaft. Each drum end was 

raised to a diameter of 20 feet to accommodate a brake system. The brake shoes were 

tightened on to the 20 ft dia drum end by bands. They were split into two semicircular bands 

with shoe assemblies and these were tightened by a lever system connected back to the 

brake house on the top of the incline via a rod and lever system. As a result there were eight  

semicircular bands four per drum, two on each end of a drum. The horizontal beam at the 

back of the drum house supported the lever system together with a similar beam on the 

opposite side of the drum. The picture shows the bottoms of the original 14 ft dia drums at 

the front of the building. The permanent access ladder is on the right but temporary ladders 

are in place to access the cables and drums to make the repairs. The downward gradient of 

the track as it goes through the drum house can be seen. There are three tracks that 

converge into one for wagons running under the drum house and then down the incline. 
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INGLEBY INCLINE TOP LOOKING TOWARDS THE TOP OF THE INCLINE  

 

This shows the rear view of brake drum house, the centre rail line passed through the brake 

house with the loaded wagons. The start of the 1 in 30 downward gradient can be seen as 

the rail curves round into the brake drum house rear. The brake drum house was built to 

house the original 14 ft dia drums but after a fire in the elm brake blocks in 1869, an 

extension was built at the rear which housed 18 ft dia drums with cast iron brake blocks, the 

extension came into operation in Aug 1869. The roof was a continuous roof at the same 

level in this picture. The upper half of the visible end of the brake drum house is clad with 

wood with an access ladder to the inside of the brake drum house for routine inspections, 

repairs and greasing. The drums rotated on a 15 inch diameter shaft supported by journal 

bearings which were housed in the stone block work walls. The ends of the shaft can be 

seen in the Brake drum house wall with a buttress underneath. The brake houses can be 

seen in the background at the top of the Incline, four cottages and the office annex. The 

gardens were surrounded by high wooden fencing as the houses were in a very exposed 

location; it was nicknamed Siberia by the Railway workers. The left hand brake house 

controlled the 18 ft dia drums by a rod mechanism running from the brake house to the drum 

house. A capstan wheel in the brake house with a 250 to 1 ratio operated levers and 

connecting rods to apply pressure on to the outside of the brake drum via cast iron brake 

shoes. The whole operation was manually controlled from the brake house which had a 

good view down the Incline, a system of bells and, later, telephones was used as wagons 

were going up and down the Incline. 

 

The hump system can be seen which was to assist marshalling of empty wagons to make up 

sets, there was a slight downward gradient of 1 in 66 from the Incline top for the ascending 

wagons once they were over the top. They were stopped by using sprags, wooden sticks 
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inserted in the wheels.  Wagons were brought to the Incline from Rosedale and guided 

under gravity to form sets prior to running on the track through the brake drum house and 

then attached to a cable controlled by the brake drum house and then down the Incline. On 

the right and left hand side empty iron hopper trucks are waiting to be delivered back to the 

Rosedale Mines. 

 

 

INGELBY INCLINE TOP LOOKING AT THE REAR OF THE BRAKE DRUM HOUSE 

 

Incline Top with loaded wagons on the track running through the brake drum house held 

before beginning the descent, the downwards gradient can be seen. The brake drum support 

shaft can be clearly seen projecting out of the side of the brake drum house and the access 

ladder to the drum house and brakes. The ladder has hand rails indicating regular and 

routine use. One of the kips on the side of the brake drum house can be seen showing the 

gradient, 1 in 66, to prevent empty wagons running back down the line but also to help  

facilitating the marshalling of empty wagons to be returned to the mines. The wagons in this 

picture are all the general purpose design with flat wooden sides. The buildings are rendered 

although it was common then for railway houses to be covered in pitch for weather 

protection. 
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INGLEBY INCLINE TOP LOOKING TOWARDS THE TOP 

 

Picture taken by Sydney Smith a well known Pickering photographer in the 1920’s. It shows 

the two brake houses and the brake drum house with the extension to the rear. The roof line 

shows the rearward extension built to accommodate two new 18 ft diameter brake drums 

after the fire of June 1869 when elm wood brake shoes on the original 14 ft diameter brake 

drums caught fire. Other pictures of the drum house do not show a step in the roofline. After 

the fire an extension was built to the rear and a new axle arrangement was built with two 

new 18ft diameter cast iron brake drums fitted and operated with cast iron shoes which was 

very effective new technology. The original 14ft axle brake drums were kept as spares but 

were not needed after 1869.  Also the positions of the two shafts supporting the drums can 

be seen in the side of the drum house wall.  From the left hand brake house the control rod 

mechanism connecting the brake house to the brake drum house can be seen. This 

operated a connecting shaft and a lever inside the brake drum house applying tension to the 

cast iron brake shoes. A cable can be seen coming from the front of the drum house waiting 

for wagons to be assembled for the next move. The two wagons are general purposes ones. 

The downward gradient, 1 in 30, of the track running through the drum house can be seen. 
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INGELBY INCLINE TOP AFTER THE TRACK WAS REMOVED.  

 

View of the Brake Drum house, an empty shell, brake houses and empty cottages, 

uninhabited. The track has been pulled up and removed. 

 

The brake house on the left contained a remote braking linkage connected to the drum 

house and the 18 ft dia drums. Two men manned the brake house with a ships type capstan 

wheel. Two men turned the capstan which turned gears and a cog and moved a connecting 

rod that ran about 200 ft to the drum house. This rod was connected to a set of shaft with 

levers that tightened or slackened the brake drum brake bands. The capstan gave a 

mechanical advantage of 250 to 1. The progress of loaded trucks down the incline was 

manually controlled to limit speed to not more than 30 mph. The cross beam visible at the 

back of the drum house supported the braking mechanism. The substantial nature of the 

walls can be seen. Looking through the drum house the gradient of the track to the top of the 

incline can be clearly seen, this was 1 in 30, together with the stone sides of the platform or 

“kip”. 

 

The drum house was blown up 1941 by Royal Engineers because it was thought to give 

German bombers a navigation point for bombing attacks on the Teesside steel works. The 

incline is a very visible landmark and was used by low flying aircraft over the years to help 

orientation and navigation. 
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 INGLEBY INCLINE TOP  

 

 Sydney Smith of Pickering, a 1920’s professional photographer, took this photograph 

showing the rear view of brake houses. There is an empty wagon on RH kip route.  Under 

the brake drum house can be seen the track leading to the top of the incline and the route 

down. The projections from the sides of the drum house are where the drum shaft bearings 

came through the walls. Two children were also in photo. 

 

 

 

 

 


