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To all whom it may concern: 
Beit known that I, THURE LARssoN, a subject of the King of Sweden, residing at 

Worcester, in the county of Worcester and 
State of Massachusetts, have invented a new 
and useful Plunger Hydraulic Elevator, of which the following is a specification. 
The object of this invention is to improve 

known as plunger hydraulic elevators. This type of elevator consists of a cylinder usu 
ally sunk into the ground the distance of 
travel of the elevator car, fitting into which 
is a plunger or ram of smaller diameter 
which works through a stuffing box secured 
to the top of the cylinder. By admitting 
water, under pressure into the cylinder the 
ram or plunger is ejected or lifted to raise 

By allowing water to flow from 
the cylinder the plunger descends in the cyl 
inder allowing the car to come down. In 
an elevator of this class it has been found 
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desirable to provide the plunger at its lower 
end with guiding means to engage the inside 
of the cylinder to prevent the end of the 
plunger from scraping or wearing on the 
cylinder in case the mechanism is out of 
line and to prevent the plunger from vibrat 
ing or swaying in its movements. This 
guiding means, of course, has to be of a 
size to fit or approximately to fit to the 
inside of the cylinder and hence is larger 
than the internal diameter of the stuffing 

35 

40 

45. 

box. The use of such guiding mechanism has 
introduced a factor of danger, in that if 
control is lost of the plunger on its upward 
movement and if the plunger runs beyond 
its normal limit of upward travel the guid 
ing means will be brought violently against 
the stuffing box which will tend to break and 
destroy the same. To overcome this diffi 
culty, it has been proposed to provide the 
lower end of the plunger with a resilient 
guiding means so that the end of the plun 
ger with the guiding means attached thereto 
can be inserted into or ejected out through 
the stuffing box. While this device has 
proved advantageous, it is open to several 

50 objections, among which may be noted that a resilient guiding mechanism does not af 
ford as accurate a working device as one 
which is non-resilient owing to wear and the 
unstable nature of a resilient mechanism; 

and that, with this mechanism, if the plun 
ger should exceed its upward normal travel 55 
the same will be thrown out of the stuffing 
box and this ejection may take place with 
considerable speed, whereby the plunger, as 
soon as its momentum is overcome, may 
drop back on top of the stuffing box or later- 60 
ally clear of the stuffing box and cause a 
serious accident. To overcome these diffi 
culties, the mechanism shown and described 
in this application has been devised. 
The mechanism consists in providing a 65 

guiding mechanism which cannot escape 
through the stuffing box and in so arrang 
ing the parts that when the plunger exceeds 
its normal upward travel the working part 
of the plunger will move out of the stuffing 70 
box and allow the water to escape to stop 
the upward movement of the plunger, where 
by a relief is obtained without allowing the 
plunger to escape from the control of its 
guiding mechanism or to jump laterally off 75 of the stuffing box. 
The preferred form of device consists essentially of a guiding means separably 

or yieldingly connected with the lower end 
of the plunger by a reduced connection. 80 
This guiding means is preferably made non 
resilient so as to work accurately under all 
conditions. The connection between the 
guiding means and the plunger is preferably 
made to have a spring tension so that the 85 
guiding means will normally tend to take its 
place at the end of the plunger. With this 
arrangement, if derangement should take 
place and the plunger exceed its upward 
limit of travel, the separable guiding means 90 
will engage the stuffing box, as the plunger 
continues its upward movement, the yielding 
connection will allow the plunger to escape 
from the top of the stuffing box. The en 
gagement of the guiding means with the 95 
stuffing box thus will be easy one without . 
putting a heavy blow thereon. So soon as 
the plunger escapes from the stuffing boš 
the water will be free to escape at the top 
of the stuffing box and hence the upward 100 
movement of the plunger will stop, but the plunger, while separated from the guiding 
means, is still connected thereto by the yield 
ing connection so that as the plunger drops 
back it will be obliged to reénter the stuff- 105 
ing box, whereby the same cannot escape 
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laterally to allow the car to fall. When the 
plunger is restored to normal position in the 
stuffing box the same again takes up the 
guiding mechanism at its lower end and the 
parts are restored to proper working condi 
tion. Thus liability of accident from the 
above causes is practically eliminated. 
The mechanism also affords a convenient 

means by which the plunger can be raised 
clear of the stuffing box for the purpose of 
getting at the stuffing box for repairing or 
adjusting the same. 
The mechanism also has the advantage of 

practically forming a spring buffer for lim 
iting the upward motion of the plunger at 
the lower end thereof. 
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The improvements are shown in the ac 
companying drawings, referring to which 

Figure 1 is a sectional elevation of a 
plunger elevator equipped with the inven 
tion. Fig. 2 is a partial sectional view 
illustrating the operation. Fig. 3 is a plan 
view of the guiding means. Fig. 4 is a per 
spective. view of a detail hereinafter de 
scribed, and Figs, 5 and 6 are views similar 
to Figs. 1 and 2 illustrating a modification 
hereinafter referred to. 

Referring to the drawings and in detail, A 
designates the cylinder, Bthe plunger, and 
C the car of an ordinary plunger hydraulic 
elevator. Screwed on the top of the cylin 
der A is a flange plate 10 bolted to which 
is the stuffing box. The stuffing box has an 
inwardly extending flange 12 which is bored 
or cored out so as to have a hole thereto 
slightly larger than the diameter of the plunger. Fitted into the top of the stuffing 
box is a follower plate 13 which is bolted to 
the top of the stuffing box and arranged be 
tween which and said flange 12 is a suitable 
packing 14. Screwed into the bottom of the 
plunger B is a hollow cylinder 15 which is 
closed at its upper end and which practi 
cally forms a continuation of the plunger. 
A guiding mechanism is arranged on the 

lower end of the plunger. This guiding 
mechanism preferably is made non-resilient. 
The same consists of a part 16 which has 
a number, preferably four pairs of extend 
ing, eas, or lugs 17. Fitted between each pair of lugs is a guiding wheel or roll 18 
which is journaled on an axle 19 driven 
into or secured in each pair of lugs. The 
wheels 18 are curved on their outer periph 
ery so that the same will just clear the 
inside of the cylinder, as shown in Fig. 3. 
This forms an efficient guiding mechanism, 
because if the plunger tends to sway or to 
crowd to one side the proper roll or rolls 
will engage the inside of the cylinder and 
accurately and easily guide the lower end 
of the plunger. Extending up from the 
part 16 are ears or projections 20 which 
come in line to engage the flange 12 of the 
stuffing box. 
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The guiding means is separably and 
yieldingly attached to the lower end of the 
plunger by the following connections. A 
plug 21 is screwed in the lower part of the 
hollow cylinder 15. Fitted to pass through 
the same are a plurality of rods 22. Three 
rods, as shown, may be employed to good 
advantage. On the top of said rods is fitted 
a plate 23 and nuts 24 are threaded on the 
ends of said rods 22. Springs 25 are ar 
ranged on each of said rods between said 
plate 23 and plug 21. The plate 23 fits 
fairly closely to the inside of the hollow 
cylinder 15.. The lower ends of the rods 
22 are extended down through holes bored 
in the part 16 of the guiding mechanism 
and nuts 26 are screwed on the lower ends 
of said rods to secure the guiding mechan 
ism rigidly to said rods. A. 
The springs 25 are normally adjusted so 

... as to keep the guiding mechanism snugly 
up against the lower end of the plunger as 
shown in Fig. 1, so that as the plunger 
runs up and down the lower end thereof 
will be guided in the manner previously 
described. If now the plunger, for any 
reason, should exceed the normal limit of 
upward travel, the projections 20 will en 
gage the flange 12 of the stuffing box, thus 
detaining the guiding means in the cylinder 
and the continued upward movement of the 
plunger will cause the same to separate 
from the guiding means until the end of 
the plunger, which is the lower end of the 
hollow cylinder 15, escapes from the stuffing 
box and allows a relief of pressure by the 
escape of water beneath the lower end of 
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the plunger through the stuffing box, as 
shown in Fig. 2. The impact of the guid 
ing means against the flange 12 will be an 
easy one owing to the relief afforded by the 
springs 25 and the substantial dashpot 
action which takes place as the hollow 
cylinder 15 moves upward on the plate 23. 
When the plunger separates from the 

guiding means, as shown in Fig. 2, it will 
not be entirely disconnected therefrom as 
the rods 22 will still connect these parts, whereby the plunger cannot escape later 
ally; and whereby, when the plunger again 
descends or is allowed to descend, it will be 
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properly guided down into the stuffing box 
to again take up the guiding means. The 
rods thus form a reduced yielding separable 
connection between the lower working end 
of the E.g. and the guiding means, the 
lower end 15 of the plunger practically.com 
prising or containing this peculiar connec 
tion. It will also be noted that the guiding 
means attached to the lower end of the 
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E. by this yielding or spring.or com-. . . ined spring and dashpot.connection per 
forms an important function in addition, 
in that it will check the upward run of the 
plunger with a yielding or spring action, 13c. 
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thus acting as a spring buffer to limit its 
movement. It is desirable to check the ab 
normal run of the plunger at this point 
instead of at the top of the elevator well, 
because if the abnormal run is checked at 
the upper point the top of the car may be 
broken or the plunger may be buckled as 
the moving force is applied, of course, at 
the bottom or end of the plunger. By 
checking the upward run of the plunger 
at its lower end with the yielding action, 
as previously described, no strain is put 
upon the entire length of the plunger. 

Figs. 5 and 6 illustrate a modification. In 
this modification the guiding means before 
described is connected to the lower end of 
the plunger B by a piece 27 which is screwed 
into the lower end of the plunger and which 
has a screw-threaded end which is extended 
through a hole bored in the center of the 
guiding means and on the end of which is 
screwed a nut 28 to secure the guiding means 
to said piece 27. With this arrangement, 
if the plunger should exceed its upward 
limit of travel, the guiding means will 
strike on the flange 12 of the stuffing box, 
but this blow will not be a serious one as by 
the time this impact takes place the working 
end of the plunger B will be clear of the 
stuffing box and the water will be escaping 
around the reduced shank of the part 27, as 
shown in Fig. 6... The part 27, of course, 
can be considered or can be made as a re 
duced or cut-away portion of the plunger B. 
The details herein shown and described 

may be greatly varied by a skilled mechanic 
without departing from the scope of my in 
vention as expressed in the claims. 
Having thus fully described my invention 

what I claim and desire to secure by Letters 
Patent is:- 

1. The combination with a cylinder, 
plunger and stuffing box of a hydraulic ele 
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vator, of a guiding means connected to the 
lower end of the plunger and arranged to 
engage the stuffing box, the connection be 
tween the guiding means and end of the 
plunger being constructed to allow the water 
to escape through the stuffing box when the 
plunger exceeds its normal upward travel. 

2. The combination with a cylinder, 
plunger and stuffing box of a hydraulic ele 
vator, of a guiding means for the lower end 
of the plunger, and a reduced connection 
between said guiding means and the end of 
the plunger, whereby water is allowed to 
escape through the stuffing box. 

3. The combination with a cylinder, 
plunger and stuffing box of a hydraulic ele 
vator, of a guiding means for the lower end 
of the plunger, the lower end of the plunger. 
having a reduced connection to the guiding 
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mechanism connected with the lower end of 
the plunger constructed to separate there 
from in case of an abnormal upward run. 

5. The combination with a cylinder and 
plunger of a hydraulic elevator, of a guid 
ing means yieldingly connected with the 
lower end of the plunger. 

6. The combination with a cylinder and 
plunger of a hydraulic elevator, of a guid 
ing mechanism connected with the lower end 
of the plunger with a spring tension. 

7. The combination with a cylinder, 
plunger and stuffing box of a hydraulic 
elevator, of a guiding mechanism separably 
connected with the lower end of the plunger, 
whereby said guiding means can engage the 
stuffing box and the plunger can separate 
from said guiding means on said connection 
to allow an escape of water. 

8. The combination with a cylinder, 
plunger and stuffing box of a hydraulic ele 
vator, of a non-resilient guiding means con 
nected with the lower end of the plunger 
constructed to separate therefrom in case 
of an abnormal upward run. 

9. The combination with a cylinder, 
plunger and stuffing box of a hydraulic 
elevator, of a guiding means consisting of 
a part carrying a number of journaled 
wheels or rolls and a separable or yielding 
connection between said guiding mechanism 
and the lower end of the plunger. 

10. The eombination with a cylinder, 
plunger and stuffing box of a hydraulic ele 
vator, of a guiding mechanism for the lower 
end of the plunger, and a spring connection 
between the guiding means and the lower 
end of the plunger housed within the lower 
end of the plunger. . 

11. The combination with a cylinder, 
plunger and stuffing box of a hydraulic ele 
vator, of a guiding means for the lower end 
of the plunger, rods extending therefrom up 
into the lower end of the plunger, and 
springs on said rods to form a yielding con 
nection. 

12. The combination with a cylinder, 
plunger and stuffing box of a hydraulic ele 
vator, of a guiding means for the lower end 
of the plunger, and a yielding connection 
between said guiding means and the lower 
end of the plunger having provision for a 
dash pot action. 
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13. The combination with a cylinder, plunger and stuffing box of a hydraulic ele 
vator, of a guiding means for the lower end 
of the plunger, rods extending therefrom up 
through a plug screwed in the end of the 
plunger, springs on said rods, and a plate 
carried by said rods to form a dash pot. 

14. The combination with a cylinder, 
plunger and stuffing box of a hydraulic ele 
vator, of a hollow cylinder attached to the 4. The combination with a cylinder and 

plunger of a hydraulic elevator, of a guiding lower end of the plunger and forming a 
continuation thereof, a plug screwed in the 
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lower end of said hollow cylinder, a guiding. 
means for the lower end of the plunger, 
rods extending from said guiding means 
through said plug, springs on said rods and 
a plate carried by said rods. 

15. The combination with a cylinder, plunger and stuffing box of a hydraulic ele 
vator, of a guiding means connected to the 
lower end of the plunger by a reduced con 
nection, and lugs on said guiding means ar 
ranged to strike on the under side of the 
stuffing box to leave communication around 
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said guiding means when the working end 
of the plunger leaves the stuffing box. 

16. The combination with the cylinder, 
plunger and stuffing box of a hydraulic ele 
vator, of a stop or buffer depending from 
the lower end of the plunger for limiting 
the upward movement thereof, and a spring 
connection between the stop and the end 
of the plunger. w 

17. The combination with a cylinder, 
plunger and stuffing box of a hydraulic ele. 
vator, of a stop carried by the lower end of 
the plunger for limiting the upward move 
ment thereof, and a dash pot interposed in 
the connection between the same and the 
plunger. 

18. The combination with a cylinder, 
plunger and stuffing box of a hydraulic ele 
vator, of a yielding stopping device con 
nected with the lower end of the plunger by 
a reduced connection and adapted to arrest 
the upward travel of the plunger and allow 
water to escape from the stuffing box. 

19. The combination with a cylinder, 
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plunger and stuffing box of a hydraulic ele 
vator of a guiding means yieldingly con 
nected with the lower end of the plunger, 
whereby said Firs means will check the 
upward run o 
action. 

20. The combination with a cylinder, 
plunger and stuffing box of a hydraulic ele 
vator, of a guiding means yieldingly con 
nected by a reduced connection with the 
lower end of the plunger, whereby said 
guiding means.will act as a spring buffer 
to limit the upward movement of the plunger. 
and the reduced connection will allow an 
escape of water from the top of the stuffing 
box. 

21. The combination with a vertical plun 
ger and a cylinder, of a stop adapted to de 
pend below the lower end of the plunger 
when the plunger is in elevated position. 

22. The combination with a plunger and 
cylinder, of a rigid guiding device in the 
cylinder, and resilient means for connecting 
the guiding device with the plunger. 

23. A vertical plunger havin 
guiding device resiliently MS 
its lower end. . . . 

24. A plunger having a rigid guiding de 
vice yieldingly connected therewith. 

In testimony whereof I have hereunto set 
my hand, in the presence of two subscribing 
witnesses. •. 

THURE LARSSON. 

a rigid 
ng from 

Witnesses: 
PHILIPW. SouTHGATE, 
Louis W. SouTHGATE. 
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