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of Massachusetts. 
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29 Claimis. 

This application is a continuation-in-part of 
???pplication Serial No. 89,696, filed July 9, 
My invention relates to percussive mechanisms 

and, from different aspects, more particularly to 
percussive mechanisms having associated with 
them, means for effecting their advance into 
and/or maintaining them in working position and 
for Controlling their operation, to percussive 
mechanisms having aSSociated With them im 
proved means for automatically effecting a dis 
continuation of their operation in the event of 
breakage or displacement of the implements ac 
tuated thereby, and to percussive mechanisms 
having improved mountings facilitating their re 
moval and replacement So that these Operations 
can be performed in very short intervals of time. 
The provision of mechanism for automatically 

advancing a percussive motor into cooperative 
relation with its work, only then initiating the 
percussive action of said motor, and so arranging 
the controlling mechanism for said motor that in 
the event of breakage of the implement. Which 
it actuates, or displacement of the work from 
cooperative relation with the implement, or of 
the implement from the Work, the operation of 
the motor will be discontinued, is very desirable; 
but so far as I am advised this combination of 
functions has not previously been made pos 
sible in any apparatus with which I am ac 
quainted. One place where such an arrangement 
would be of particular utility is in connection 
With. So-called Cottreli hammers, Where it is un 
desirable to begin hammering upon the steels 
which vibrate the plates until the steels have been 
brought into engagement with the plates, and 
in which, in the event of breakage of a steel dur 
ing the period of supply of operating medium to 
a large number of hammers, Such breakage may 
go undetected for a material period, with pos 
sible serious damage under some conditions, and 
with a certainty of the wasting of the motive 
fluid supplied to the hammer, which no longer 
vibrates its plate, unless there be provided a 
protective arrangement of the character here 
in disclosed. 
In installations such as those of the Cottrell 

type, it is important, whether there be auto 
matic feeding of the hammer mechanism into 
cooperation with the plates or whether there be 
continuous cooperation of the blow-transmitting 
devices with the plates to be vibrated thereby, 
that means be made available for effecting the 
automatic interruption of motive fluid supply to 
the hammer motors in the event of implement 

(9 ???? 121 ? Cl) 
breakage or other derangements which terminate 
the delivery of blows to the desired points. AC 
cordingly, for both “hot” and “cold' sides of such 
implements, I propose to provide automatic shut 
down means of improved construction. 

It is further important with devices such as the 
so-called Cottrell hammer installations, that the 
hammering implements (motors) shall be quick 
ly removable and replaceable. So that should 
there be a derangement thereof they may be re 
moved very quickly and replaced by others; and 
from that aspect of my invention there are 
herein disclosed improved mounting devices for 
hammer motors, enabling quick replacement 
thereof, there being embodied thereWith also 
others of the inventive features herein above de 
scribed, such as the automatic shut-down fea 
ture. 

It is an object of my invention to provide an 
improved percussive mechanism. It is another 

O 

2 0. 
object of my invention to provide an improved 
percussive mechanism having improved pres 
sure fluid feeding means therefor. It is a fur 
ther object of my invention to provide an im 
proved pressure fluid operated percussive mech 25 
anism having improved fluid supply controlling 
means. It is still another object of my inven 
tion to provide an improved pressure fluid op 
erated percussive mechanism having improved 
combined feeding and pressure fluid Supply con- i. 
trolling means. It is yet a further object of my 
invention to provide an improved apparatus for 
feeding a percussive motor into cooperative re 
lation. With its work, for thereupon, and only 
thereupon, admitting operating fluid thereto to 
cause initiation of percussive action, and to pro 
vide means whereby, in the event - of breaking 
of the implement actuated by the percuSSive no 
tor or interruption of the cooperative relation 
between said implement and an element to which ; 
it transmits the blows of the percussive motor, 
there shall be an automatic interruption of the 
motive fluid supply to the percussive motor. It 
is another object of my invention to provide an 
improved combined fluid-supply and hammer 
motor-mounting mechanism. It is a still fur 
ther object of my invention to provide an im 
proved hammer motor mounting mechanism hav 
ing improved means for interrupting the fluid 
supply to the hammer motor in the event that 
the imparting of blows thereby to the desired 
point be prevented, said mechanism providing 
for the quick and easy dismounting of the ham 
mer motor when desired. These and other ob 
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branches laterally, as at 39, 40, and communi 

O 

55 
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cates with openings formed in the periphery of 
the reduced portion 35. The piston 8 is slidably 
mounted upon the periphery of the reduced por 
tion 35 and comprises a forward element 4i hav 
ing a rearwardly extending sleeve portion 42 
which, in the rearward position of the piston 
relative to the projection 35, seals the passages 
39 and 40; and the piston comprises, further, a 
follower element 43 which maintains a suitable, 
packing, for example a cup leather 44, in sealing 
relation with the walls of the cylinder 6. A nut, 
46 threadedly connected, as at 47, and pinned, as 
as 48, against inadvertent loosening, limits the 
rearward movement of the piston element 48 rela 
tive to the reduced extension 35. The rear end 
of the bore T is closed by the head 59, to which 
a fluid supply connection 5 leads, said supply 
connection admitting pressure fluid, when fluid is 
admitted to said supply connection itself, to a 
space 52 above the piston 8. The space within 
the cylinder f6 below the piston 8 is vented to 
atmosphere, as at 53, and Suitable means is pro 
vided for normally maintaining the piston 8 and 
motor 5 in retracted position when the fluid Sup 
ply to the motor is cut off, such means herein 
being illustrated in the form of a helical spring 
54 arranged between a shoulder 55 at the lower 
end of the bore f and an abutment 56 at the 
lower side of the piston f 8. A piece of drill steel 
59 having a collar 60 limiting its projection in 
wardly into the forward end of the hammer 
motor, is arranged to receive the blows of the 
striking nose 3D and transmit them to a part to 
be actuated, vibrated, or the like, at 6l. A suit 
able retainer 62 is provided to preclude drop 
ping of the element 59 out of the chuck 63 formed 
in the forward end of the motor when the parts 
are in retracted position. It should be noted that 
the annular surface at the lower end of piston 
element 4! will engage an annular surface 64 sur- : 
rounding the base of the reduced rearward ex 
tension 35 carried by the motor 5, after a certain 
movement forward of the piston relative to the 
drilling motor, as shown in Fig. 3. 
The mode of operation of the apparatus so far 

described will be readily understood. It will be 
appreciated that the weight of the hammer mo 
tor 5 and of the blow-transmitting element 59 is 
held suspended, by means of the rearward pro 
jection 35 and nut 46, by the piston 8 in the 
position of the parts shown in Fig. 1. It will be 
appreciated also, of course, that when pressure 
fluid is admitted to the space 52 there will be ap 
plied a substantial downwardly acting force to 
...the rearward end of the projection 35, as well as 
to the upper surface of the piston 8. Accord 
ingly, as the piston 8 moves downward, the 
hammer motor will move downward with it, and, 
as long as the hammer motor is free to move 
downward, no downward movement of the piston 
8 will take place which is not accompanied by 
an equal downward motion of the hammer mo 
tor, and accordingly no air will be admitted 
from the Space 52 to the passages 39, 40 and 36 
until after downward movement of the hammer 
motor has been interrupted and downward move 
ment of the piston 8 relative to the hammer 
motor takes place. V 
Let us now assume that pressure fluid is ad 

mitted through the connection 5 to the ap 
paratus with the parts in the position shown in 
Fig. 1. There will then be concurrent downward 
movement of the hammer motor 5 and of the 
piston 8 together, until the parts reach the 

/ 

3 
position shown in Fig. 2, at which point, the en 
gagement of the forward end of the striking ele 
ment 59 with the work 6 having caused the . 
collar 60 to engage the forward end of the chuck 
63, downward movement of the drilling motor 
will be interrupted. This will not stop down 
Ward movement of the piston 8, however, and 
the piston 8 will continue to move downwardly 
relative to the then-stationary hammer motor. 
and rearward projection 35 until the position of 

relative position of the parts, it will be noted that 
the passages 39 and 40 are in wide open com 
munication with the space 52 above the piston 8, 
and accordingly motive fluid will enter passages 
39 and 40 and pass through the passage 36 to 
the space 37, through the passage 38 into the 
fiuid supply groove 27 of the motor valve chest, 
and cause operation of the motor 5. The po 
sition of the parts shown in Fig. 3 will be main 
tained until one of two things occurs: (a) dis 
continuation of fluid supply through the pipe 
5 , or (b) interruption of the holding of the hamn 
mer i motor against further for Ward movement. 

Let us consider the first of these causes of a 
rearrangement of the apparatus. Obviously, as 
soon as pressure supply through the pipe 5 is in 
terrupted, the pressure maintaining the addi 
tional compression of the spring 54 will be dis 
continued and the spring will expand and first 
force the piston 8 upwardly against the forward 
side of the nut 46. Thereafter further expansion 
of the spring will not only continue rearward (up 
ward) movement of the piston 8, but will cause 
the piston to raise with it the hammer motor and 
then the implement 59 until all the parts are 
brought back to the relative position of Fig. 1. 
The parts will then be ready for a renewed ad 
mission of fluid through the pipe 5 to effect 
again a forward feeding and an institution of 
hammering. It will be noted that there will be no 
hammering during retraction of the hammermo 
tor. 
Suppose now that while the parts are in the 

position shown in Fig. 3 and hammering is taking 
place, the contingency mentioned under (b) 
above takes place and something occurs which 
permits further downward movement of the drill 

0 
the parts shown in Fig. 3 is attained. . In this. 
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ing motor 5 from the position shown in Fig. 3. ... 
Suppose, for example, that the implement 59 
breaks. 
promptly drop down until it engaged the retainer 

50 
If this occurred, the collar 60 would 

62, and if the motor continued to operate, there 
Would be both a Waste of air and, depending upon 
the design of the motor with respect to the na 
ture of the blows desired, there might also be a 
hammering on the front head of the motor of an 
undesirable nature. This will not take place, 
however, for any material time, for immediately 
upon the freeing of the motor 5 for further 
downward movement, both gravity and the pres 
sure acting upon an area equal to the cross sec 
tional area of the reduced extension 35 will cause 
the motor to move downward again and the motor 
fluid Supply will be immediately cut off, as the 
passages 39 and 40 are covered by the rearwardly 
projecting sleeve portion 42 of the piston 8. If 
the coils of the spring 54 have not been forced 
into contact with each other, some further down 
ward movement of the piston 8 may also occur 
until the complete possible compression of the 
spring. 54 has taken place, but this will, of course, 
for reasons similar to those explained above, not 
result in a re-starting of the motor. It may be 
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noted that the forward movement of the piston 8s 
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relative to the drilling motor is limited by the ene 
gagement of the forward portion of the piston 
element 4 with the shoulder 64 formed to the 
OutSide: Of the pase of the reduced rearWard EX 
tension 35. 

If it be desired to remove the hammer motor 
and replace it with another one, either in order 
to effect a cleaning of the motor, an overhauling 
thereof, or for any other reason, it will be obvious 
that by herely detaching the retainer 62 from 
the lower end of the motor and removing the head 
5) the entire notor and motor feed piston assen 
bly can be very quickly removed and another 
similar unit put in place. 

Referring now to Figs. 6, 7 and 8, it will be 
observed that a generically very similar embodi 
ment of all the aspects of the invention shown 
in Figs, i. to 5 is likewise disclosed in Figs. 6 to 8. 
In these figures, however, a somewhat different 

£ arrangement of the feeding devices for bringing 
the hammer motor into operative relation to the 
work is shown, and these, which dispense With 
the packings and built-up feed piston construc 
tion of Figs. 1 to 5, will be briefly described. 

it, Will be observed that the external cylinder 
body & of the percussive motor 5’ has an 
eiongated, upwardly and rearwardly extending 
cylindrical reduced portion 35' traversed by an 
axial fuid supply passage 36' and having a trans 
versely extending passage 66 which opens through 
the peripheral wall of the cylindrical extension 
35' at the opposite sides of the latter. A rear 
head 53' is mounted in cooperative relation. With 
the feed cylinder forming portion 6 and corn 
prises an inwardly projecting portion 65 enter 
ing the rear end of the cylinder portion 6 and 
a rearward cylinder forming portion of its own, 
designated 67, having a bore 68 which receives, in 
close siding reiation, the elongated tubular men 
ber 69, whose lower end is engaged, as at 76, by 
the Spring 54. A Suitable nut 48' limits rear 
ward relative movement of the member 69 rela 

iii) 

5 

tive to the member 35”. The feed Supply con 
nection 5 opens into the Space 52 formed at 
the upper end of the cylinder bore 68. 
The mode of operation of this construction is 

so similar to that of the embodiment illustrated 
in FigS. i to 5 inclusive that a detailed descrip 
tion is unnecessary. Upon the admission of air 
through the fluid supply connection 5d, when the 
parts are in the position shown in Fig. 6, the 
pressure will act upon the rearward end of the 
tubular nember 69 and upon the rearward end 
of the learward extension 3S, and nove these 
parts down together, coin pressing the spring 54, 
to the relative position of the parts shown in 
Fig. 7, where it will be noted that the imple 
ment 58 engages the work 3 . This will stop 
downward movement of the part 3.5', and the 
tubular member 69 yyill then move relative to the 
portion 35, further compressing the spring 54 
until the lower end of the member 69 engages the 
shoulder 64 on the tainmer motor. In the mean 
time, however, before this engagement takes 
place, the transverse fiuid supply connection 36 
Will have been uncovered and motive fluid will 
be admitted to the hammer notor to set the 
same into operation, The Same operations occur 
upon the interruption of fiuid supply and in the 
event of breakage of the implement 59 respec 
tively, that Were described in connection. With 
the first illustrative embodiment of the inven 
tion. 

It Will be noted that in both of these illustra 
tive embodiments I have provided devices simple, 
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virtually proof against derangement, durable, and 
certain in operation, for effecting a cooperative 
relation between the hammer motor and its work 
prior to the starting of the percussive operation 
of the motor, but then automatically effecting 
an initiation of such percussive operation. It 
will be noted, moreover, that these mechanisms 
automatically preclude continued operation of 
the motor notwithstanding the availability of 
operating fluid supply, in the event that it be 
comes in practicable for the blows struck by the 
notor to be delivered to the intended Work. It 
will be noted, moreover, that the parts of this 
apparatus automatically return to "off' posi 
tion whenever fluid supply is discontinued, and 
that, Operation of the notor cannot recominence 
until after cooperative relation has been effected 
between the motor, the implement actuated there 

Sy, and the Work. 
The remaining figures of the drawings ShoW en 

bodiments of certain aspects of the invention, but 
do not include the automatic feed and retrac 
tion upon initiation and interruption of fluid 
Supply to the mechanism. They do, however, in 
corporate pneumatic means for forcing the in 
plement, through pressure applied to the hammer 
motor, into cooperative relation with the work. 
The devices of Figs. 9 to 14 inclusive further pro 
vide modified and simplified means for enabling 
the dissociation of the hannering motor from 
its mounting, while also disclosing improved 
means for interrupting motive fluid Supply, to 
the hannel Inotor and operation of the latter 
when anything occurs which precludes the trans 
mission of the blows of the hammer motor to the 
desired point. 

Referring first to the embodiment of the in 
wention shown in Figs. 9 to 2, it will be observed 
that a suitable Supporting frame 5 is traversed 
at its lower portion by an opening 76 through 
which a blow-transmitting implement 77 having 
a collar extends. Mounted between pro 
jecting flanges 78, Welded or otherwise suitably 
secured to the rear of the herein-channel-like 
fraine element 75, is a motive fluid supply and 
hainner-motor-positioning device 79. This is 
supported for swinging movement upon the trans 
versely extending pivot bolt 3, held in position 
by nuts 84 at the outer sides of the flanges 8. 
The member 9 is swingable, upon release of 
the holding screw 82, to the dotted-line posi 
tion shown in Fig. il, or further outwardly if 
desired. The merber 3 is provided With a fluid 
supply connection 54 opening into a bore 83 which 
comprises portions of diferent diameters, the . 
upper portion 8. being of somewhat larger di 
ameter than the lower portion 85. The hammer 
motor 85, which has a chuck 87 receiving the 
Shank 88 of the implement :, has its rear head 
member 89 provided with a rearwardly extend 
ing cylindrical portion 96, which is a close fit for 
the Smaller of the two bores, 83. It will be ob 
served that the members 79, and 9 constitute 
cylinder and piston elements of a pneumatic 
neans for forcing the hammer motor towards 
the Work and, through the hammer motor, press 
ing the impiement into engagement with the 
Work. A longitudinal fluid supply passage 9 ex 
tends through the projection 90 and is com 
municable through a transversely extending in 
terSecting passage 92 with the space Within the 
larger bore 64, this being so since the bore 84 is 
of greater internal diameter than the diameter 
of the rearward extension 92. The hammer 
motor 86 may be of any suitable construction, and 
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a construction which is well known has been ill 
lustrated and so requires no detailed description. 

It will be observed that the forward end of the 
hammer notor is provided with a reduced exten 
sion 93 within which the chuck 87 mainly lies, 
and this reduced portion traverses the opening 
94 is a fixed positioning plate 95, herein in the 
form of a piece of angle iron having one of its 
legs 96 riveted, as at 97, to the frame 75. A 
Shoulder 98 limits the possible inward or down 
ward movement of the hammer motor 86. It will 
be observed that the structure 79, and the dimen 
sions thereof and of the rearward extension 90 of 
the rear head of the motor, are so related to the 
proportions of the reduced forward end 93 of the 
hammer motor and the position of the plate 95 
that the hammer motor may be moved upward 
far enough to bring its forward end above the 
top of the steel shank 88 by further telescoping 
the extension 9 within the bore 84, as shown in 
ful lines in Fig. 11. 
Now, with this description, the mode of opera 

tion of this illustrative embodiment will be readily 
understood. With the parts in the position 
shown in Fig. 9, which is the normal working 
relation of the parts, upon the Supply of operat 
ing fluid through the Supply connection 5, the 
fluid will pass through the bore 84, through the 
transverse passage 92, through the axial passage 
9, and cause the hammer motor 88 to operate. 
It will be observed that the cross passage 92 is 
very near the lower end of the larger of the two 
bores 84 in the member 79, and that if the rear 
ward extension 90 were to move down only a 
short distance, motive fluid supply to the axial 
passage 91 would be interrupted. Let us sup 
pose now that the implement it is broken, and 
that the motor 86 is no longer supported by the 
collar l' upon the implement. Gravity and the 
pressure of the motive fluid upon the upper end 
of the rearward extension 90 Will then cause fur 
ther downward movement of the hammer motor 
86 to the position shown in Fig. 10, and that 
will, as shown in the upper portion of Fig. 10, 
bring the cross passage 92 below the top of the 
Smaller, bore 85 and result in interruption of 
motive fluid supply to the moto'86 and stopping 
of the latter. The parts will remain in this posi 
tion, irrespective of the turning on or cutting off 
of motive fluid supply through the connection 
51, until a new implement it is put in place. 
Now let us suppose that it is desired to remove 

the tool 86 for inspection or any other reason. 
The screw 82 may be withdrawn, as indicated in 
dotted lines in Fig. 11, thereby freeing the men 
ber 19 for swinging movement about the pivot 
bolt 80. By lifting the hammer motor 86 to the 
full-line position shown in Fig. 11, it may be freed 
from the Shank 38 of the element 7, and then 
the motor · 86 may be SWung by tilting the mem 
ber 79 as indicated in the dotted-line View of Fig. 
11, to such a position that it may be freely with 
drawn past, the outer end of the shelf 95. 
Another ready implement may then have its rear 
ward extension 90 slid into the bore 83 within the 
member 9 to such a position that it may be 
swung in over and into alinement with the ele 
ment 7, and the parts may then again be moved 
to the position shown in Fig. 9, and upon the 
re-insertion of the screw 82 the parts will be 
locked as shown. 
With reference to this construction it will be 

evident that I have disclosed an arrangement in 
which if hammering ought to be discontinued, 
due to derangement of parts, this will automati 

5 
cally be effected by the interruption of motive 
fluid Supply, and I have also provided a very 
simple construction which enables the ready 
removal and replacement of hammering units. 

in the event that it be not desired to employ 
a tilting mounting for the hammering motor, 
as shown in FigS. 9 to 12 inclusive, the arrange 
ment shown in FigS. 13 and 14 may be adopted. 
Here it will be observed that the fluid-supply 
connection-forming member and mounting mem 
ber 79 is rigidly bolted, as at 00, to the upper 
end of the frame 75'. A bore 83 having an 
enlarged portion 84 and a smaller portion, 85 is 
arranged as in the last described species of the 
invention, and a fluid supply connection 5 is 
also provided. The hammering motor 86 and its 
a SSociated parts are all the same as in FigS. 9 to 
i.2 inclusive. The shelf 95 of Figs. 9 to 11 is, 
however, replaced by another shelf-like member 
í 6 í having an opening 102 snugly to receive the 
lower reduced end 93 of the hammering imple 
ment 86. The member of is formed of a piece 
of angle iron, in the construction shown, and has 
a vertical portion 03, notched, as at 04, to per 
mit sliding withdrawal by slightly backing off the 
holding screws 05. It will be observed that this 
embodiment of the invention, like the one last 
previously disclosed, includes pneumatic means 
for forcing the percussively actuated implement 
into engagement with the work, and that all the 
Species of the invention disclosed by illustrative 
embodiments include cylinder and piston mech 
anism effective upon the supply of air thereto 
to force the hammering motor into cooperative 
relation with the implement which it actuates 
and to maintain the latter in cooperative relation 
with the WOrk proper. 
The mode of removing the hammer motor in 

the construction last described may now be ex 
plained. The screws f S will be loosened. The 
motor 86 will be slid upwardly to its topmost posi 
tion. The shelf member of may then be 
detached from the frame 75' by sliding the same 
upwardly, and as the implement 77 may be tilted 
far outwardly, it and the shelf may then both 
be withdrawn past the raised hammer motor. 
The hanner motor can then be lowered far 
enough downwardly so that the rearward exten 
Sion 99. Will clear the bottom of the bore 85 and 
the hammer motor can be withdrawn horizon 
tally bodily from beneath the fluid supply con 
nection and guide member 79. A new hammer 
motor can then be put in place with the exten 
Sion 90 entering the bore 85. The hammer motor 
can be raised to its uppermost position. The im 
plement with the shelf member. Of surrounding 
it may be repositioned, the shelf member brought 
into the desired position with respect to the 
ScreWS 05, and fixed there, and the hammer 
motor then lowered down so that its chuck will 
receive the shank of the implement. 

It will be evident that this illustrative embodi 
ment of the invention, from the aspects thereof 
therein disclosed, also provides for the automatic 
shut-down of the motor in the event of breakage 
or displacement of the blow-transmitting imple 
ment, and that ready replacement of the hammer 
motor is possible, although perhaps with slightly 
more manipulation necessary than in the case of 
the structure of Figs. 9 to 12. 
In all the species of the invention the feature 

of automatic shut-down is present, and the fea 
ture of ready replacement of the hammer no 
tor. In some, additional features are also pres 
ent, as above explained. In all cases, it will 
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6 
be evident that siniple and highly effective 
lineans for protecting the apparatus and for ef 
fecting and/or maintaining the desired relation 
of the hanner motor to the work, are disclosed. 
While I have in this application Specifically 

described several embodiments which my in Ven 
tion may assume in practice, it will be understood 
that these forms of the same are shown for pur 
poses of illustration and that the invention may 
ce further modified and embodied in Various 
other forms without departing from its Spirit or 
the scope of the appended claims. 
What I claim as new and desire to secure by 

Letters Patent is: 
1. In combination, a percussive motor, and 

feeding means therefor including feed effecting 
means operative only when feeding movement of 
said notci is interrupted by the establishment of 
cooperative relation betWaen said percSSive no 
tor and its Work for Opening a fluid Supply con 
dit to Said motor and for alWays cloSig Said 
conduit prior to the initiation of any retraction 
Of Said percuSSive notor. 

2. In combination, a percussive moto', and 
feeding means therefor including a feeding ele 
ment subjected to feeding pressure and operative 
only when feeding movement of said motor is 
interrupted by the establishment of cooperative 
relation between said percussive motor and its 
work for opening a fluid supply conduit to said 
motor arid for always closing said conduit prior 
to the initiation of any retraction of said percus 
sive motor. 

3. in combination, a percussive motor, and 
feeding means therefor including a feeding ele 
inent Subjected on opposite sides to feeding pres 
Sure and to a Constantly acting counterpressure 
and operative only when feeding movement of 
said motor is interrupted by the establishment of 
cooperative relation between said percussive mo 
tOr and its Work for opening a fluid supply con 
duit to said motor and for always closing said 
conduit prior to the initiation of any retraction 
Of Said pe'cussive motor. 

4. In combination, a hammer motor, a feed 
cylinder therefor, a feed piston in said feed cyl 
inder comprising portions respectively rigidly and 
Slidably connected with said motor, means coop 
erating With the latter portion for normally 
Iaintaining Said motor in retracted relation to 
its Work, and means operative upon relative 
movement of Said portions under the action of 
feeding pressure, to admit operating fluid to the 
hammer motor. 

5. In combination, a hammer notor, a feed 
cylinder therefor, a feed piston in said feed cyl 
inder comprising portions respectively rigidly 
and slidably connected with said notor, means 
Cooperating With the latter portion for normally 
inaintaining said notor in retracted relation to 
its work, and raeans operative upon relative 
movement of Said portions under the action for 
feeding pressure after Said notor reaches work 
ing position, to 3dmit operating fluid to the 
hann riler motOr. 

6. In combination, a hammer motor, a feed 
cylinder therefor, a feed piston in said feed cyl 
inder comprising portions respectively rigidly and 
siidably connected With said motor, means co 
operating With the latter portion for normally 
maintaining said motor in retracted relation to 
its work, and means operative upon relative 
movement of said portions under the action of 
feeding pressure when cooperative relation of 
said motor with its work is established, to admit 
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operating fluid to the hammer motor and to in 
terrupt admission of operating fluid to said no 
tor notwithstanding the continued existence of 
feeding pressure in the event that cooperative re 
lation between said notor and its work be in 
terrupted. 

7. In combination, a percussive motor, guid 
ing means therefor, a feed cylinder for said per 
cussive motor, a feed piston portion rigidly con 
nected with said motor and projecting into Said 
feed cylinder, a feed piston portion having lim 
ited longitudinal movement relative to said first 
mentioned feed piston portion and also project 
ing into said feed cylinder, means. Operative On 
relative movement between Said feed piston por 
tions in one direction to establish a fluid supply 
connection between the percussive motor and the 
interior of the feed cylinder, means acting on 
Said second mentioned feed piston portion to ef 
fect an opposite relative movement between said 
portions and to move the percussive motor rear 
Wardly, and means for delivering fluid to said 
feed cylinder. 

8. In cornbination, a percussive motor, guiding 
neans therefoi, a feed cylinder for said percus 
sive motor, a feed piston portion rigidly connect 
ed with said motor and projecting into said feed 
cylinder, a feed piston portion having limited 
longitudinal movement relative to said first men 
tioned feed piston portion and also projecting 
into said feed cylinder, means including passage 
means formed in one of Said feed piston por 
tions operative on relative movement between 
said feed piston portions in one direction to es 
tablish a fluid supply connection between the 
percussive motor and the interior of the feed 
cylinder, means acting on Said Second mentioned 
feed piston portion to effect an opposite relative 
novement between said portions and to move the 
percussive notor rearwardly, and means for de 
livering fluid to said feed cylinder. 

9. In combination, a percussive motor, guiding 
means therefor, a feed cylinder for Said percus 
sive motor, a feed piston portion rigidly con 
nected with said motor and projecting into said 
feed cylinder, a feed piston portion having lim 
ited longitudinal movement relative to said first 
mentioned feed piston portion and surrounding 
the latter and also projecting into said feed cyl 
inder, means including passage means in said 
first mentioned feed piston portion operative on 
relative movement between Said feed piston por 
tions in One direction to establish a fluid supply 
connection between the percussive notor and the 
interior of the feed cylinder, means acting on 
said second mentioned feed piston portion to ef 
fect an opposite relative movement between said 
portions and to move the percussive motor rear 
Wardly, and means for delivering fluid to said 
feed cylinder. 

10. In combination, a pressure fluid actuated 
Work-performing motor, and feeding and control 
ling means for Said motor including a feed cylin 
der and relatively reciprocable feed piston por 
tions contained in Said cylinder and cooperating 
to control pressure fluid supply to said motor 
and one portion movable relative to the other por 
tion in One direction-to establish supply-on 
positive interruption of feeding movement of 
Said. Work-performing motor by attainment of 
the latter to working position, and said first por 
tion movable relative to said other portion in the 
other direction-to interrupt Supply-upon cessa 
tion of feeding pressure, said feeding means so 
arranged that in the event of freeing of said 

O 

5 

20 

25 

30 

35 

40 

45 

55 

60 

65 

70 

motor for further feeding movement said other 75 



5 

() 

30 

35 

40 

60 

5 

2,199,337 
feed piston portion will move relative to the first 
portion also to interrupt supply of pressure fluid 
to said motor. 

11. In combination, a fluid actuated Work-per 
forming motor, and feeding and controlling means 
for said motor including a feed cylinder and co 
axial relatively reciprocable feed piston portions 
contained in said cylinder and cooperating to 
control pressure fluid supply to said motor and 
one portion movable relative to the other portion 
in one direction-to establish supply-on positive 
interruption of feeding movement of said Work 
performing motor by attainment of the latter to 
working position and said first portion movable 
relative to said other portion in the other direc 
tion-to interrupt supply-upon cessation of 
feeding pressure, said feeding means so arranged 
that in the event of freeing of said motor for 
further feeding movement said other feed piston 
portion will move relative to the first portion also 
to interrupt supply of pressure fluid to said motor. 

12. In combination, a fluid actuated work-per 
forming motor, and feeding and controlling 
means for said motor including a feed cylinder 
and relatively reciprocable feed piston portions 
contained in said cylinder and cooperating to 
control pressure fluid supply to said motor and 
one portion movable relative to the other portion 
in one direction-to establish Supply-On posi 
tive interruption of feeding movement of said 
work-performing motor by attainment of the lat 
ter to working position and said first portion 
movable relative to said other portion in the 
other direction-to interrupt supply-upon ces 
sation offeeding pressure, and yielding means 
tending to effect said latter movement, said feed 
ing. means so arranged that in the event of free 
ing of said motor for further feeding movement 
said other feed piston portion will move relative 
to the first portion also to interrupt supply of 
pressure fluid to said motor. SS SS SS SSAASS SS SS 

13. In combination, a pressure fluid actuated 
work-performing motor, means providing a 
guideway on which said motor is guided for axial 
movement, and combined pressure fluid supply 
and feeding means for said motor for feeding the 
latter on said guideway to its work and also con 
trolling the supply of pressure fluid thereto in 
cluding a combined feed piston and fluid supply 
controlling element associated with said guide 
way-providing means and operative to cut off the 
fluid supply to said motor while the fluid Supply 
to said feeding means remains unaffected. 

14. In combination, a pressure fluid actuated 
work-performing motor, and combined pressure 
fluid supply and feeding means for said motor 
for feeding the latter to its work and also con 
trolling the supply of pressure fluid thereto in 
cluding a plurality of relatively movable com 
bined feed piston and fluid supply controlling 
elements, said elements movable concurrently 
with said motor during feeding of the latter and 
operative upon relative movement to cut off the 
fluid supply to said motor while the fluid supply 
to said feeding means remains unaffected. 

15. In combination, a work-performing motor 
and combined pressure fluid supply and feeding 
means therefor for feeding said motor to its work 
and also initiating the supply of operating fluid 
thereto including a plurality of coaxial combined 
feed piston and fluid supply controlling-elements. 

16. In combination, a Work-performing motor, 
feeding: means therefor, and means for control 
ling the supply of operating fluid to said motor 
including cooperating feed effecting portions Op 

7 
erative upon a predetermined advance of said 
motor to initiate operating fluid Supply to the 
latter, and in the event of further advance of 
said motor, to cut off said Supply. 

17. In combination, a Work-performing motor, 
and means for feeding and for controlling the 
supply of operating fluid to said motor including 
cooperating feed effecting portions movable bod 
ily with the motor and operative upon a prede 
termined advance of said motor to initiate oper 
ating fluid supply to the latter, and in the event 
of further advance of said motor, to cut off said 
Supply. w 

i8. In combination, a percussive motor hav 
ing a distributing valve, and means for feeding 
said motor and for supplying operating fluid 
thereto including means movable with said motor 
during feeding movement thereof and axially 
relative thereto after feeding movement of said 
motor is interrupted by the establishment of co 
operative relation between said percussive motor 
and its work, for supplying motive fluid to said 
distributing valve. . . . . . 

19. In , combination, a percussive motor and 
means for feeding said motor and for supplying 
operating fluid thereto including relatively mov 
able parts - movable at like rates in a feeding di 
rection when subjected only to pressure sufficient 
to effect feeding movement of said motor into 
cooperative relation with the work, and one mov 
able-with respect to the other in said feeding di 
rection, upon the building up of a higher pres 
sure in said feeding means when feeding move 
ment is checked by the establishment of cooper 
ative relation between the motor and its work, 
to open a conduit for operating fluid to said 
notor. 
20. In combination, a fluid actuated hammer ing motor, an implement actuated thereby, 

means for forcing said hammering motor for 
wardly a predetermined distance into cooper 
ative relation with said implement whereby the 
latter is hammered by said motor including rel 
atively movable cylinder and piston elements, and 
means for supplying pressure fluid to said cylin 
der element, and means for supplying motive 
fluid to said hammer motor from said cylin 
der element through said piston element only 
when said motor is in said predetermined for 
ward position including means operative upon 
relative movement between said cylinder and 
piston elements upon forward feeding movement 
of said motor beyond said predetermined posi 
tion, in the event of implement breakage, for in 
terrupting said fluid Supply to said motor while 
the fluid Supply to said cylinder element remains 
uninterrupted. 

21. In combination, a fluid actuated percus 
sive motor including a distributing valve, a guide 
for said motor relative to which said motor is 
guided for axial movement while said guide re 
mains stationary, means for supplying operating 
fluid for said motor to said valve including co 
axial, relatively movable parts, one of which is 
stationary and constitutes a portion of said motor 
guide, said parts providing a fluid-supply passage 
leading to said valve in one relative position of 
said parts when said motor is in a predetermined 
forward position on said guide, said parts, when 
said motor is maintained in forward position on 
said guide, movable axially relative to each other 
to cut off said fluid Supply paSSage only when 
said motor moves beyond said predetermined po 
sition on said guide. 

22. In combination, a Support, a hammer mo 
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8 
tor, and means for removably supporting, Said 
hammer motor in operative relation to Said Sup 
port including a swingable element pivotally 
mounted on said Support and providing a fluid 
Supply conduit and having a bore communicat 
ing with said supply conduit, said hammer motor 
including an element receivable in and Snugly 
fitting said bore and providing a motive fluid 
paSSage, 

23. In combination, a frame neinber, a guide 
mounted thereon and providing an opening for 
receiving the forward end of a hammer motor, 
a hammer motor having its forward end received 
in Said opening and positioned thereby, and 
means supported by said frame and cooperating 
With the other end of Said hammer motor for 
maintaining the latter in alinement with the axis 
of Said opening including a guideway supported 
by said framework and a reduced extension at 
the rear end of said motor slidably receivable in 
said guideway. 

24. In Combination, a hammer motor, an im 
plement actuated thereby, and means for Supply 
ing operating fluid to said hammer motor only 
when the motor is in its normal operating posi 
tion with said implement against the work and 
interrupting such supply automatically in the 
event the implement breaks and the motor as 
Sunes an abnormal position in advance of afore 
said predetermined normal position including co 
operating relatively movable fluid conducting 
means of which one is fixed to said motor and 
provides a rear Wardly extending fluid Supply pas 
sage terminating in transversely extending pas 
Sages, and the other is effective in a predeter 
mined relation of said parts to occlude said trans 
versely extending passages, and means for con 
tinuously supplying fluid to said other fluid con 
ducting means irrespective of the relation of 
Said first mentioned fluid conducting means With 
respect thereto. 

25. In Combination, a percussive motor, an im 
plement actuated thereby, and means for Sup 
plying motive fluid to Said percussive motor to 
effect operation thereof only when said motor is 
in normal cooperative relation to Said implement 
whereby the latter is percussively actuated by 
said motor and for automatically interrupting 
fluid supply only in the event of cessation of such 
normal cooperative relation including relatively 
movable elements, One of which is connected in 
fixed Space relation to said motor, for providing 
a motive fluid supply passage in one relative po 
sition of Said parts and for interrupting Said pas 
sage on forward movement of the element fixed 
to said notor relative to the other element, and 
means for continuously supplying fluid to Said 
other element irrespective of the relation of said 
elements with respect to each other. 

26. In combination, a fluid actuated hammer 
motor, an implement actuated thereby, and means 
for feeding and retracting said motor and con 
trolling motive fluid Supply thereto automati 
cally, including a common feeding, retracting and 
controlling element for retracting said notor and 
shutting off fluid Supply thereto, Said ele)ent 
having opposed areas adapted to be subjected to 
actuating pressures, one area, effective when sub 
jected to an actuating pressure to feed said motor 
and an opposed area, effective When it is Subjected 
to an actuating pressure and the pressure on the 
other area is relieved, to retract said motor. 

27. In combination, a pressure fluid actuated 
percussive motor adapted to actuate percussively 
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a working implement, means providing a guide 
way on which said motor is guided for axial 
movement, means for feeding said notor axially on 
its guideway comprising a feed cylinder aSSOci 
ated with said guideway-providing means, and a 
feed piston reciprocable in said feed cylinder 
and operatively connected to said motor whereby 
movement of said piston relative to said cylinder 
effects axial feeding movement of said motor, 
thereby to hold the working implement in oper 
ative working relation against the work, means 
for supplying pressure fluid to said feed cylinder 
to effect forward feeding movement of said pis 
ton, means for supplying pressure fluid to said 
motor, and means automatically operative upon 
forward feeding movement of said motor beyond 
a predetermined limit of forward feeding travel, 
in the event of breakage of the Working imple 
ment, for cutting off the supply of pressure fluid 
to the notor. 

28. In combination, a pressure fluid actuated 
percussive motor adapted to actuate percussively 
a Working implement, means providing a guide 
Way on which said notor is guided for axial move 
ment, means for feeding said motor axially on 
its guideway comprising a feed cylinder associ 
ated with said guideway-providing means and a 
feed piston reciprocable in said feed cylinder and 
operatively connected to said motor whereby 
movement of said piston relative to said cylinder 
effects axial feeding movement of said motor, 
thereby to hold the Working implement in oper 
ative Working relation against the work, means 
for Supplying pressure fluid to said feed cylinder 
to effect forward feeding movement of said pis 
ton, means including the bore of said feed cylin 
der and passages in a portion of Said feed pis 
ton for conducting pressure fluid to said motor, 
and means automatically operative upon forward 
feeding movement of said motor beyond a prede 
termined limit of forward feeding travel, in the 
event of breakage of the working implement, for 
cutting off the flow of pressure fluid from said 
cylinder bore through said passages to said 
notor. 

29. In combination, a pressure fluid actuated 
percuSSive motor adapted to actuate percussively 
a Working implement, means providing a guide 
Way On which said motor is guided for axial 
movement, means for feeding said motor axially 
on its guideway comprising a feed cylinder as 
Sociated with said guideway-providing means and 
a feed piston reciprocable in said feed cylinder 
and operatively connected to said motor whereby 
movement of Said piston relative to said cylinder 
effects axial feeding movement of said motor, 
thereby to hold the working implement in oper 
ative working relation against the work, means 
for Supplying pressure fluid to said feed cylinder 
to effect forward feeding movement of said pis 
ton, means for Supplying pressure fluid to said 
motor, means automatically operative upon for 
Ward feeding movement of said motor beyond a 
predetermined limit of forward feeding travel, in 
the event of breakage of the working implement, 
for cutting off the supply of pressure fluid to the 
motor, and constantly acting means opposing 
for Ward feeding movement of Said motor for 
automatically moving said motor rearwardly on 
its guideway when the flow of pressure fluid to 
said feed cylinder is discontinued and the bore 
of Said cylinder is vented to atmosphere. 
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