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OBSERVATIONS ON SAFETY-CAGES.

WITH DISCUSSION THEREON.

By JOHN MARLEY.

Bead at the Manchester Meeting, July 11th, 1865.

J. T. WOODHOUSE, Esq., Vice-President, in the Chair.

Mr. MaRLE Y, in introducing- the subject, said, I think some little

apology is due to you for these notes of mine being- called a " paper ;"

because it was only at the beginning of last week that I had my attention

called to the fact that " safety-cage^'' were not amongst the subjects put

down for consideration ; and I said I had expected that, coming to Man-

chester, we should have had at least two or three papers connected with

this subject; more particularly after the remarks made by Mr. Dickinson,

at Birming-ham, in 1861, that, in connection with Lancashire and this

district, we should find greater experience of them than in almost any

other locality. But as it occurred to me that possibly the cage I wished

to draw your attention to had not been much tried within this district,

and, therefore, not with the view of preparing an elaborate paper on

" safety-cages" generally, but of putting a few statistics on record, I have

hastily thrown a few remarks together ; and I must beg your indulgence,

inasmuch as several of the particulars with regard to the cage I shall now

mention, have only been sent to me here in Manchester, instead of to

Darlington, and I have never seen them till I came here this morning.

Mr. Marley then read the following

OBSERVATIONS,

Although I have not had time to prepare an elaborate paper on the

general subject of safety-cages, yet having had the subject under my
notice for some time past, I think the present is a proper opportunity to
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give a few statistics which should not be passed by, especially as others

may have papers on the general subject.

Many years ago I was struck with the idea that the feeling or

prejudice against safety-cages, which I then shared with my pi'ofessional

brethren, and as strongly as any of them, might be removed, and that

we should give them a fair trial. Hence, about the year 1848, I tried

Fourdrinier's in a shallow pit, but, after paying patent right and giving

it a years trial, I was obliged to take it off, as I found it a positive evil

and source of danger. This and other failures in the district, as you

may suppose, discouraged me and almost justified the verdict against

safety-cages, which I have mentioned as then prevailing.

Owing, however, to a rope having slipt off the drum, at a colliery

under my charge (and, although it did not break, two men's lives were

lost), I was induced to try White and Grant's patent safety, but it also

proved unpractical and not fit for general application, although much

superior to Fourdrinier's. The subject had not afterwards much of my

attention until 1862, when, of the numerous plans at the International

Exhibition, I determined to try both Aytoun's and Calow's, but finally

adopted only the latter ; the following being my experience of this plan

as tried at Shildon Lodge Colliery, in the county of Durham.

NOTES ON CALOW'S SAFETY APPARATUS AT SHILDON LODGE
COLLIERY.

Plates XV., XVI., and XVII. represent the cage with the safety appara-

tus, under the various phases of being at rest and having caught—the

parts coloured red having been put on since the meeting at Manchester,

and are alluded to hereafter. The plates also show the detaching hook,

which the cage can either be worked with or without, its weight being

half a cwt.

The tons drawn by this cage, while the apparatus has been on, up to

this time, are about 100,000 tons. The weight of the cage, with the

apparatus, is nineteen cwts,, tub six and three-quarter cwts., and coals

about eleven cwts., making a total of thirty-six and three-quarter cwts.

General speed of drawing forty-five seconds. Total depth of pit and heap-

stead about 124 fathoms. Cost of apparatus about £15; and repairs,

including several alterations in adjusting, not required hereafter, only

between £1 and £2. It has been in use upwards of two years, and during

that time has been twice brought into play. The cage which was then on

was a single tub-cage, but it will shortly be attached to a double tub-

cage and with a more powerful engine, which will draw the coals in
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about forty seconds. On the first occasion, when the apparatus was

useful as mentioned above, the cag'e was drawn up to the pulley, when

the rope was detached by the detaching-hook (breaking- the spring which

must first give way before the hook can detach itself), and bringing the

safety apparatus into play, and the cage was thus hung in the skeats or

slides, having at the time a full tub in, without any damage, and the

whole delay, including readjusting the hook, only occupied thirty

minutes, while it only fell ten inches.

The second case was precisely similar, except that the tub in the cage

was empty.

These notes show, I think, that there are reasons for the removal of

the prejudice against safety cages, and although, perhaps, no such proof

is here adduced of their efficiency as yet to justify their compulsory

adoption, along with other precautions for the safety of the men, I cannot

let slip the present opportunity of laying before you what I have found

to be the real merits of the case.

This morning there has come by post from Mr. Calow his specifica-

tion ; and there being time, I had better read a short description of the

cage from him.

EXTRACT FROM CALOW'S PATENT, DATED 10th MARCH, 1862. No. 648.

ON CAGES OR HOISTS.

My invention consists in mannfacturing an improved safety apparatus, herein-

after described, to be applied to cages and hoists, which safety apparatus will, in

the event of the rope or chain breaking or becoming otherwise detached from the

cage or hoist, grip securely the slides, guides, or conductors, and thereby

prevent the cage or hoist from falling, and will also pi-event the over-winding of

the cage or hoist. The apparatus is not attached to, or connected with, the rope or

chain from which the cage or hoist is suspended, as is usual in other apparatus

heretofore used for the like purpose ; and, consequently, it is not affected by the

tightening or slackening of the rope or chain, and has no tendency to come into

action, or be at all moved by such tightening or slackening of the rope or chain

when the cage or hoist is at rest on the props, or otherwise at rest, but is brought

into action by the cage or hoist gravitating or becoming a falling body. The

apparatus consists essentially of a spring or springs, and a weight or weights con-

nected to, and acting upon, mechanism for gripping the slides, guides, or conductors.

In case of accident the said spring or springs, having a bearing or foundation on

the cage or hoist, while the weight or weights hang from or rest upon the spring or

springs, so as to neutralise or counteract the tendency of such spring or springs to

bring the grips into action, while the cage or hoist remains suspended or supported.

When the rope or chain breaks or becomes detached from the cage or hoist, the

grips are brought into action by the law of gravitation, that is, by the cage or hoist

becoming a falling body, and thereby releasing the spring or springs, which, on

being free to act, instantly bring the grips in contact with the slides, guides, or
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conductors, and thereby prevent the cage or hoist from falling. To prevent over-

winding, I use a detaching-hook fixed at a convenient distance above the cage or

hoist. This hook consists of two bars or legs jointed together at one end and
hooked outwards at the other. These bars or legs are connected to the chain or

rope by means of a shackle at the joint ; the hooked ends carry a curved slotted

plate, and are distended by the weight of the cage or hoist, by bearing do\vn the

joint of a pair of shorter bars or legs, jointed together and placed between the

longer or outer bars or legs, which said shorter bars or legs have a shoulder bearing

also upon the curved slotted plate. Between the bars or legs I insert one or more
plate springs, to keep the hook in position when the weight of the cage or hoist is

not bearing upon it. Under the pulley I fix a strong ring of such diameter that

the hook cannot pass through unless the outer bars or legs are closed, so as to

release the hooked ends from the curved slotted plate, thereby detaching the rope

or chain from the cage or hoist, ajid thus prevent over-winding.

I may here remark that one of the essential differences betvfeen this

and the various cages I have had my attention directed to, is that at ih»

pit top and pit bottom this apparatus does not come into play. It does

not use the spring- every time ; thus there is no wear and tear going- on

as is usual in other cages. Mr. Calow also says :

—

I recommend that a reference index-plate be placed over the spring to indicate

the state and condition of the spring, and the amount of pressure upon it.

I do not know that I need read further as to the detaching-hook, as it

is much similar to those of other cages. Mr. Calow, in his letter, says :—

.

I have just now paid £50 for the Stamp-duty upon my patent ; by doing so it

has renewed it for a further term of four years. Some time since I wrote you,

stating my position ; that of my creditors being upon me. They have had a

meetings, and it was agreed (be it to their credit) for me to renew the patent, and

then wait a given time to see if it made anything. A person in Chesterfield is

empowered to sell it, and is, he says, trying to form a company ; but I have little

faith in him, because if he succeeds I shall get very little, and the company might

get the profit I have a reasonable right to. It has cost me upwards of £450 now,

and has put me in an unenviable position with my creditors, besides keeping me

in a continual fermentation wondering the result, because I am fast how to make

the best of it in the meantime. If coalmasters would combine and purchase it,

say for a mere £1 each, I am sure it would do them good and myself no harm, for

as you know, sir, it has not been accomplished without a great deal of intense

thought and trouble ; and to me it appears a strange affair that there should be so

much apathy on the part of coalmasters. Perhaps they don't know it sufficiently.

If you, sir, bring it before them at the meeting, they will then have little excuse.

I doubt not but you will explain the principle upon which it is based, the motion

being obtained by the difference in the speed of a body being let down by an

engine and the same body gravitating ; the difference being brought to bear on

machinery at the time of falling, and then only, so that it is not constantly wear-

ing itself out, but is always ready in case of accident. It will be seen from the
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drawing tliat tliere is no connection ietween the rope and the apparatus, a feature

which will be calculated to take the attention of those present.

He sends several testimonials, but I do not know that it is essential to

read them. I will first call your attention to this diagram on the wall,

which is the working plan of the cage as actually in use. Plate XV. re-

presents the cage as at work, and plate XVI. represents the state of matters

after the cage has been drawn up, the pulley and the rope disconnected,

and the cage brought into play. After the occasion of one of the

accidents, viz., on the 8th of April, 1864, a testimonial was given by our

Mr. Watkin, the resident Mining Engineer :

—

April 18th, 1864.

Dear Sik,—I have much pleasure in bearing testimony to your excellent

safety-cage apparatus, for the prevention of accidents in shafts. It was well

tested at Shildon Lodge Colliery, near Bishop Auckland, on the 8th instant. The

brakesman neglected to take hold of the "hand gear" at the proper time, and the

cage would have been drawn over the pulley, but for the "detaching hooK'' coming

in contact with the ring, which at once separated the rope from the cage. The

latter fell only ten inches, and was then stopped by your apparatus. Work waa

resumed thirty minutes after the accident took place. The guides were very little

damaged. Yours truly,

Mr. J. T. Calow. W. J. L. WATKIN.

P.S.—The weight of the cage, tub and coals, was about one ton nineteen cwts.

I shall be very glad to show any of these testimonials to any gentleman

in the room ; but these are the principal points I have to bring before

you, my object being (as I understand that Owen's and other safety-

cages are much adopted in this neighbourhood) to bring other statistics

before the institution, and have a discussion on the subject.

Mr. HiGSON asked whether it could be used with round wire-rope

guides in a pit ?

Mr. Marley—Perhaps not as well as to the others ; although the

patentee thinks he can contrive a plan for it. But I have not seen it in

use with them. We have the ordinary wood slides and not wire-ropes.

Mr. HiasoN—In this county, or at least in the western part of it,

there is a great desire to adopt wire-ropes in almost every case ; and

unless the safety apparatus can be used with these wire-ropes as guides

it would not be employed.

Mr. Marley said, that of course this opened the question of the advisa-

bility of using round wire-rope at all ; but he did not think the merit

of such an invention as this should be judged, or the invention con-

demned, on such a ground as its suitability for use with these ropes.
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Mr. Best—I should like to know the greatest speed at which you

can work the cag-e ?

Mr. Marley replied that he could not exactly give the greatest speed

at which it could be worked. The cage had been run with the view of

testing and adjusting the weight. The weight had to be adjusted

according to the speed at which the cage was expected to run ; so that

it was of sufScient weight to represent the maximum speed at which it

could go until it became a falling body. But he could not give the

exact speed at which it had been tried ; he might say that the engine

had been run at the greatest speed possible, with the view of adjusting

the weight. He had not the figures by him.

Mr. Best—Do you think it is possible for the apparatus to come

into play when the engine is travelling at the rate of from twenty-five

to twenty-eight miles an hour, or more ?

Mr. Marley—I think you can so adjust the weight as to meet any

speed whatever. It has been proved by practice, that if, in descending

you found you had not sufiicient weight, and there was the slightest

tendency to jumping or vibration, you could add the weight. You can

adjust the weight to any speed short of positive falling.

Dr. Birkenhead said, he had paid some attention to the subject for

some years past, as a letter which he had addressed to Mr. Nicholas

Wood, and which was published in one of the volumes of the Institute's

proceedings would show. It had been felt that the weak point about

safety-cages generally . was the spring. The springs were liable to get

out of order. He had been much interested in hearing of a cage in

which the motive power was not the spring ; or, in which the spring

was not brought into play till the rope broke. He asked, could Mr.

Marley explain the actual mode in which the spring was brought into

operation ? He had wished very much, during the Exhibition of 1862,

to examine the model of this apparatus which was exhibited there. For

a day or two during the time he was there, Mr. Calow was present.

One day, unfortunately, some person had been speaking of the safety-

casre as being: no better than others ; and Mr. Calow was on that account

not very well disposed to ofier any explanation, being rather angry.

The next day when he (the speaker) went again, the model was gone

;

so that he did not succeed in getting an explanation, and he was still

unable to understand the mode in which the apparatus worked. The

expression he wished to have explained, because it was used in the

description of the apparatus, was " until it becomes a falling body."

Mr. Marley said, the fact was that the bar, upon which the upright
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spring was resting- until the cage attained a great speed, was a fulcrum

or base upon which the spring rested. Its tendency was to leave the

spring, and the weight was adjusted to keep the spring pressed upon

that bar or base with sufficient tension to keep the arms from catching

the slides. But as soon as the cage got to the speed belonging to a falling

body, the base upon which the spring had rested was removed, so that it,

i.e., the spring, rose. The inoment the cage attained the speed of a

falling body, the spring lifted the weight and brought the arms into play.

This was the way in which it was done ; but he confessed that, without a

model, it was difficult to understand. He had passed Mr. Calow's model

cage at the Exhibition on two days, ver}"- much in the same manner as

Dr. Birkenhead; only that, having had a previous correspondence with

Mr. Moody, who had adopted the cage at the West Staveley Colliery,

and finding Mr. Calow there, he had the apparatus explained. It was

very simple and easy to understand with a model, although it was

difficult to understand it without a model. If they were to see the cage

in action and descend in it, regulating the apparatus according to the

speed, they would easily comprehend how it came into action. If they

decreased the weight, it would come into action at a less speed. If they

increased the weight, the apparatus would not come into action until a

greater speed was attained.

Mr. Mason said, if they took one trip at the rate of, say ten miles,

and another at the rate of twenty miles, he supposed they would regulate

the action for each rate of descent.

Mr. Marley—No ; we regulate the weight at first at a point

greater than the maximum speed of the engine. Although the apparatus

had been tested and the springs measured, to see that they had been all

right, the springs had not cost a halfpenn}' during the time it had been

in use; and on the two occasions named, the one when the tub was

empty, and the other when it was full, the apparatus had come into play

the moment it was required.

Mr. Greenwell—I take it, that in practice speed is not so impor-

tant as at first sight it appears ; because when a man is going down, the

speed is less than when the empty tubs go down. If the spring would

break, it would be with the full tubs in coming up. I understand what

you say about regulating the speed, but it is not of great practical im-

portance.

Mr. Marley—But it is necessary to have the v?eights adjusted, in

order that the apparatus may not come into play when it is not wanted

;

and it is necessary to have it made so as to meet any speed at which the

engine would allow the cage to descend.
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Mr. Greenwell said, he was looking at it as a question of the

safety of life.

Mr. Bright had had the apparatus in use at 300 yards. It had

never actually held the cage fast -, but it had injured the guides very

much. Consequently, they had been obliged to take it of. He believed

Mr. Calow was still considering an improvement of itj and he had had

a letter from that gentleman that morning, in which he had expressed

himself very anxious to have further experience. He (Mr. Bright)

thought that there was no doubt that this was the best principle. It

had been spoken very highly of by Mr. Smyth and others, in the Exhi-

bition.

Mr. Marlet observed, that he had had a correspondence with Mr.

Wright upon this subject. For the first three months or so, the appa-

ratus no doubt required constantly watching and improving upon before

it could be brought to its present state of perfection ; but during the last

year and a-half he had not had occasion to alter or touch it in any shape

or form. The Jurors' Report, given at the Exhibition of 1862, was very

interesting, and was to the following effect :

—

" A very ingenious method of releasing the clutches by a spring, which flies

into action as soon only as the cage acquires the action of a falling body. The

spring, instead of being held in tension as usual, by the means of the rope, is kept

down by means of a weighted cap. If the rope breaks, the cage begins to fall, but

the cap having the force of gravitation diminished by the upward pressure of the

spring, allows the latter to expand, and thus to bring the clutches into action.

Unless, therefore, the descent be very rapid, or in jerks, this modification appears

little liable to catching when not required, a source of much inconvenience and

danger."

The inventor has a system whereby he can overcome the result of rapid

descent or ''jerks," which has been practically tested at modern collieries

where the average speed is about fifty feet per second.

Mr. Simpson asked, what they calculated as the velocity—sixteen

feet per second ?

Mr. Marley said, it was eighteen to twenty feet.

Mr. Simpson observed, that a body falling down the pit, would go

sixteen feet during the first second.

Mr. Marley said, that from forty to forty-five seconds was the

greatest speed at which coals were ever run. The weight was adapted

to prevent the apparatus from coming into play at that speed.

Mr. Simpson meant to say that a body fell sixteen feet in the first

second. If they had a greater velocity than that, the apparatus would

not come into play suppose the rope was to break.



115

Mr. Marley—Hence, of course, the distance the cage would have to

fall before the apparatus would come into play would be ver}' short.

Mr. Simpson thoug-ht, probably this could not be done until the

velocity was equal to seventy feet.

Mr. Marley said, that in the first instance the full tub fell a greater

distance than the empty one ; in one case rather more than ten inches,

and the other about two feet.

The Chairman—If I understand rightl}-, but I am not quite clear

upon the point myself, for I am not quite sure whether Mr. Marley con-

templates the cage breaking in the descent, but I think it is rather in

the ascent that he thinks of its breaking, and in that case it will be for

an instant in a state of repose after the breakage. If the cage is going

up and the rope breaks, then the grip will be liable to catch before it

attains the velocity that has been mentioned.

Mr. Simpson said, the speed of a falling body, after falling even ten

inches, must be greater than had been spoken of.

Mr. Lancaster—Supposing the maximum speed to be fifty feet or

forty feet per second, you would grip the conductor.

Mr. Marley said, the weight was upon the spring, so as to keep the

catches from coming into action at the highest maximum speed.

Mr. Lancaster—Therefore, when it catches hold the cage must be

travelling at more than the maximum speed ?

Mr. Marley—Yes ; but only for a small amount of time.

Mr. Lancaster—Therefore, you must have a power in the conductor

to resist that velocity, which would be very considerable ?

Mr. Marley—Yes ; if it is for any distance. In the cases we have

had in breaking and disengaging when we did not want it, there was not

a shilling's worth of damage done to the skeats, which continued work-

able afterwards.

Mr. Lancaster—But the mechanical resistance of a falling body of

thirty feet per second would take very powerful conductors to resist the

action.

Mr. Marley—Yes ; if it had fallen for any distance. I believe the

conductors are either five or six inches in breadth.

Mr. Dickinson—These little matters are very important. It is in

little matters of this kind that the practical utility of the invention really

consists. Mr. Marley has described how these safety-cages originated,

and how the progress of invention has gone on until the present one

came into existence. What I find in practice is, that the point which

fails when any safety apparatus should act, is that frequently the guides

Vol. XV.—1866. q
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are too weak to sustain the weight. With regard to Owen's apparatus,

it is a simple piece of mechanism ; as simple as it is possible to get for

such a purpose. It only acts when the rope breaks, the only time when

it is wanted ; and it runs at all speeds, up to the rate of twenty-five miles

an hour j about as quick as a railway train, and at this high velocity

it does not come into operation. It does not act till the cage becomes a

falling body, and has accumulated a considerable velocity. The fact that

Calow's apparatus, which is now brought forward, does not come regu-

larly into operation, has been spoken of as showing that it is, therefore,

not wearing itself out. But this is one of the best points of Owen's

apparatus, that it comes into operation every time the cage rests on the

bottom or the top of the shaft, which keeps it in working order.

Mr. GreenWELL said, there was that point. Also, he maintained

that the cage would not obtain the high velocity which had been mentioned

in falling a distance of ten inches. The spring must come into operation

from some other cause than the velocity. The velocity had not been

attained in the instance which had been described when the catch

operated, for the catch operated at the time when the cage had only

fallen ten inches.

Dr. Birkenhead said, his first impression, on hearing that the

safety-cage was to be brought into operation by the action of a weight,

was that it was quite evident that, when the body fell, the cage and the

weight were equally falling bodies, and the weight could not exert any

power on any part of the cage as a weight, unless the cage itself were

retained by friction, such as the friction on the guides ; but as long as

the cage was free, any weight attached to it could not have any force in

bringing any part of the mechanism into operation.

Mr. Marley replied, that the weight itself did not bring the guides

into operation ; it was the spring that brought the arms into operation.

He might call attention to this remark in the Jurors' Report :

—

" The spring, instead of being held in tension as usual by the means of the

rope, is kept down by means of a weight cap. If the rope breaks, the cage begins

to fall ; but the cap, having the force of gravitation diminished by the upward

pressure of the spring, allows the latter to expand, and thus to bring the clutches

into action,"

It was the spring (Mr. Marley continued) that brought the clutches into

action, and the weight prevented their coming into action.

Dr. Birkenhead asked, whether any experiment had been tried to

show how the apparatus would act when the cage was in the middle of its

course, and to ascertain whether, under those circumstances, it would act ?
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Mr. Marley—Yes ; I knew of one case where it came into play from

not having" been sufficiently weig-lited when g'oing clown ; but I cannot

speak of any instance of the rope breaking'. However, this was a case

in which the cage was going down at a greater speed than had been

calculated for.

Dr. Birkenhead thought it would be advantageous to have such

an experiment tried. On the general question, he thought it must be

allowed that the object of those who had safety-cages in charge should

be to adapt them to wire-ropes. There were very few, so far as he was

aware, now in operation that were adapted to wire-ropes ; and he was

not aware whether Owen's apparatus was. It must be known, however,

to all present, that wire-ropes were now employed very much ; and it

was desirable that the safety-cages at present in existence should be so

modified as to be suitable to be used with them, or that some other

form should be devised. Of all the cages with which he was acquainted,

he thought Fourdrinier's arrangement was as suitable as any for this

purpose.

Mr. GiLMORE could confirm what Mr. Marley had said as to the

catches coming into operation. He had known an instance in which

Fourdrinier's cage was going down at a gTeat speed, and the catches

came into play and did great damage in the pit.

The Chairman—Was that a double or a single rope shaft?

Mr. GiLMORE—Double.

The Chairman—Which was the rope ?

Mr. GiLMORE—The descending rope.

Mr. Lancaster said, he had had a similar case in a single shaft on

Fourdrinier's patent. It failed in catching hold where the velocity was

rather greater, or there was some little impediment.

Mr. GiLMORE—That was the case with us.

Mr. Bassett asked, what provision Mr. Marley made in the case

of a great quantity of rope falling down ; whether there was provision

in the shape of a bonnet to protect the men ?

Mr. Marley said, yes, but whether they had a safety cage or not,

in any circumstances, if the rope broke, they would have that difficulty

to contend with. When this question should come up for discussion at

Newcastle, if he could contrive to do so, he would bring one of the

cages, or the top of one, either to Newcastle or to some suitable place

where any gentleman could have the matter tested and see it in operation.

Mr. Matthews wished to know whether Mr. Marley thought that

where rails were used, this apparatus would suit ?
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Mr. Marley thought it would, but it would have to depend more

upon the question of friction, and as they had last adopted them it would

be more on the principle of a wedge.

Mr. Matthews—You think it would grip ?

Mr. Marley—Yes.

Mr. Knowles said, that as to the question of appl3-ing the apparatus

to round iron rope, he might say that Owen's had been applied to round

iron conductors. They had iron conductors in the Pendleton Colliery,

and they had the points of the catches sharpened, but had not had

the necessity to try it.

Mr. Marley said, the patent safety cage would catch equally on a

round wire rope or on wooden guides.

The Chairman had no doubt that these different descriptions of

safety apparatus might be applied either to wooden slides, or to round

iron ropes, but at one conclusion he thought they might all arrive. Ic

was very important to have their slides made of sufficient strength to

carry any extraordinary shock that might arise from the breaking of

the cages. One point was not so clear. Mr. Dickinson argued that

Owen's apparatus was of great value because it was always in use. On

the other hand Mr. Marley argued that Calow's invention was of

advantage because it was never in use, and that, therefore, it was not

liable to get out of order. He did not think that if they were to discuss

that question for another day they would be likely to agree. The

responsibility of settling that question must rest with those who had the

question in hand. Unless any other observations were to be made, he

proposed the usual vote of thanks to Mr. Marley for his kindness, and

the paper which he had contributed would be appended to the proceed-

ings of the day. i

Mr. Marley observed that there was one point to which he wished

to allude in reply to Mr. Dickinson. That gentleman had asked upon

what he (Mr. Marley) had based his reasons for differing with him.

First, he had been led to differ with him because he considered that in

connection with Fourdrinier's apparatus the constant coming into play

at the top and bottom of the shaft caused the wedges to get out of order,

and repairs would be required almost once a week. The same thing had

occurred to him with respect to Aytoun's. He had experimented on

that, and he had witnessed it in the presence of Mr. Aytoun himself

with his cage in the Exhibition, and he thought still the great objection

was that that apparatus was very likely to get out of order from constant

wear and tear every time the cage came to the top or the bottom. With
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respect to that, of course, a great deal better than the theory was the

practice as to Owen's. One object of his paper would be lost unless it

should induce Mr. Dickinson, or some other gentleman who was in a

position to do it, to give statistics as to how long; these different apparatuses

had been actually in use. It was not his object to uphold Calow's as

the best invention that had been produced, but it was, in his opinion,

the best he had seen. His object was that they might fully discuss the

matter, and have information upon all sides of the question, and so be

able to get at the best apparatus that they could possibly obtain.

The meeting then closed.

ADDITIONAL NOTES ON SAFETT-C AGES.

By JOHN MARLEY.

Since reading the paper at the Manchester meeting in July last, I

have frequently had the springs examined in the cages at Shildon Lodo-e

Colliery, as also at the Upsal Pit of the Eston Ironstone Mines, in

Cleveland, the result being always satisfactory; but in order to m^et

the objections and wishes of some as to not being tested or brought into

play every time of coming to bank, I have put on the plans, (Plates XV,

and XVI.) the index plates and levers, coloured red, so that one can at any

time lift the weight by hand, and so test the spring by the index ; or if

that be not sufficient, the lever can be made to come into contact with

some fixture at bank, and so be tested every time the cage comes to

bank, although I would not adopt such mode myself, preferring the

special examinations. Mr. Calow has suggested other modes of indexing,

but I like the arrangement shown by the drawings the best. Plate XVIII.

represents the cage in its working position, and with the apparatus at

rest. Plate XVI. represents it with hook detached, and the apparatus

brought into action. The index-plate A is fixed in front of the grip, and

the finger or pointer B is fastened on to the shaft, with the grip at C, and

therefore travels in the same direction. The numbers on the index-plate

correspond with the distension of the spring in inches when released

irom the weight D. The length of the spring, without any compression,

is fourteen inches, and when compressed with the weight D is seven

inches. Hence, for safe working, the cage-shoe ought always to be kept

in good repair. The first tooth in the grip is fixed at such a distance from

the skeat, as that, when the finger is at 4 on the index-plate, the apparatus
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is brought into action, but in order to test the elasticity of the spring,

the finger ought always, when released from the weight D, by means of

the handle or lever E, to travel to No. 5 on the index-plate. Next, to meet

the requirements for a round wire-rope, Mr. Calow suggests the plan

shown in Plates XVIII., XIX., and XX., which he thus describes, as

also comments on the indicator :
—" The use of the indicator, as shown

in figures 1 and 2 on the plan, is to remove an objection which has been

raised to the present system of applying my apparatus, as it does not

show when in or out of working order, which can only be known by

examination. In my final specification, I made provision for the introduc-

tion of an index-plate if found necessary ; and although the old adaptation

has not been known to fail when required to act, yet there are parties

who require a ^something' to indicate the constant condition of the

apparatus."

Plates XVIII., XIX., and XX. show a form of grip applicable to

iron guides. These grips are secured together at their centres at D,

same as a pair of scissors, and a slot being cut at the ends EE, allows

them to open or shut as occasion requires. In the drawing, they are

represented as supporting the cage on the rope or wire-guide, by means of

strong studs well secured in the levers, as shown at FFFF. These studs

are made a little hollow on their surfaces to fit the guide.

Upon looking at the position of the levers, the cage rests upon the

extreme ends of the levers at EE ; therefore, the point or place of bearing

being considerably below the studs or grips FFEF, the cage cannot fall

;

but so soon as the cage is elevated, the grips fall and release their hold

of the slide. The action of the spring is shown, and all it has to

do is to suspend the centres D in case of accident, when the cage,

through being fast to the levers at EE, takes the ends of the levers down

with it at the time of gravitating, and at once applies the grips.
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