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14 Clains. 

The present superiority in point of operation 
of the standard pneumatic or air hammer is due 
mainly to the fact that air under pressure is ad 
mitted to the cylinder at exactly the right time 
to catch the piston as it passes the dead point 
and force it downward with increasing velocity 
until the blow is struck upon the bit or tool which 
may be a rivet set, a metal chipping chisel or a 
rock drill. The increase in velocity is obtained 
by introduction of pressure air back of the piston 
throughout the major portion of the stroke and 
by the expansion of this air. 
In the most familiar type of spring operated 

hanner the ran is elevated compressing the 
Spring by means of a cam, the ram being Sud 
denly released from the upper limit of its travel, 
from which point the expansion of the spring 
thus released moves it to the opposite end of its 
Stroke. It will be understood that in a tool of 
this kind the energy stored in the compressed 
Spring is spent in overcoming the inertia of the 
ram, imparting thereto a certain velocity. The 
pressure of the spring, however, is of constantly 
decreasing intensity and by the time the ram 
contacts the bit the full force of the spring is 
Spent and its pressure has relaxed, and the trans 
fer of energy to the ram has ceased or been re 
duced to the minimum. 
The energy transferred to the tool or bit by 

a ram of a given Weight is directly proportional 
to the velocity of the ram at the instant the blow 
is struck. This velocity is, in turn, determined 
by the thrust applied to the ram and the length 
of time during which this thrust is applied to the 
ran during the Working or downward stroke. 
Conditions, i.e., mechanical considerations and 

inherent spring characteristics, limit the stroke 
in a hammer of this type to the minimum length 
and thus limit the speed of the ram to minimum 
velocity. 
The invention relates to a mechanical hammer 

so designed that the ram is given a double im 
pulse, i. e., an initial velocity, by mechanical 
means and an additional impulse applied at the 
proper instant due to the release of the energy 
stored in a spring. In this Way a hammer is 
produced which has an increased length of effec 
tive stroke. The energy acting upon the ram is 
increased during the first half of the working 
stroke whereupon the energy is Suddenly released 
from a spring previously compressed and this 
energy is added to the kinetic energy already 
stored in the ram due to the speed previously 
generated, thus increasing its velocity at the in 
stant the blow is struck. The mechanical oper 

(C. 125-33) 
ation thus suggested gives a result similar to that 
obtained with the air operated tool. 
In the accompanying drawings I have illus 

trated a preferred and several modified forms of 
portable electrically operated hammer embodying 
the mechanical features of the invention. While 
an electric motor is used as a source of energy 
in accordance with the preferred embodiment of 
the invention, any suitable source of rotary energy 
may be substituted therefor. 

Figure 1 is a fragmentary elevation partly in 
Section showing the upper portion of a mechan 
ical hammer embodying the invention, the sec 
tion being taken on the plane of the axis. 

Figure 2 is a section on the same plane of the 
lower portion of the hammer, the same being 
continuous with the lower portion of Figure 1. 

Figure 3 is a transverse section on the line 3, 3 
in Figure . 

Figure 4 is a longitudinal Section on the axis of 
the barrel of a modified form of the hammer of 
the invention. 

Figure 5 is a transverse section on the line 5, 5 
in Figure 4. 

Figure 6 is a longitudinal section on the line 
of the axis showing the barrel of a further modi 
fied form of the hammer of the invention. 

Figure 7 is a transverse section on the line 7, 
in Figure 6. 

Figure 8 is a section through a block of stone 
or concrete showing a rock drill in operation in 
accordance with the invention, the same being 
broken away for convenience of illustration. 

Figure 9 is a section similar to Figures 4 and 6 
showing still another modified form of the han 
mer in which a spring is substituted for the vac 
uum connection to be described. 

Figure 10 is an elevation of the tool on a re 
duced Scale. 

Referring to the drawings by numerals, each 
of which is used to indicate the Same or similar 
parts in the different figures, and having partic 
ular reference at this time to Figures 1, 2 and 3, 
the construction shown congrises an outside 
casing for the haminer mechanism otherwise 
known as the hammer barrel f, in one end of 
which is located a bushing or guide 2 for the 
tool or bit, the opposite end of the barrel being 
attached to the motor casing or frame 3 which 
encloses an electric motor 4' by which the tool 
is driven. The casing 3 as illustrated is provided 
With an extension 4 referred to herein as the 
crank case to which the barrel f is directly con 
nected by means of a flange 5. There is also a 
gear casing 6 closing the end of the motor cas 
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2 
ings and the crank case 4 and Secured thereto by 
flanges 7, 8. 
Within the hammer barrel and separated 

therefrom by the peripheral air space (), is an 
inner guide sleeve , which is preferably con 
centric with the barrel and in axial alignment 
with the tool bushing 2. This guide sleeve 
is provided with air ports f2 at the top 4 near 
the center and as shown somewhat above the 
center and 5 near the bottom, and the guide 
sleeve as shown is Supported at the top in a cir 
cumferential seat or rabbet 6 in the crank case 
flange and at the bottom in a similar seat 
or rabbet 3 in the lower closed end of the bar 
rel or hammer casing . 

Slidably mounted in the sleeve is a cross 
head 20 having a piston portion 9 fitting in the 
sleeve and spaced lugs 2 projecting upwardly 
therefrom in which is mounted wristpin. 22, which 
is engaged by the connecting rod 24, which also 
engages crank pin 25 on the crank disk 26, oper 
ated and Supported by a short stud or crank 
Shaft 27. This shaft is, in turn, carried and 
driven by toothed gear 28 in the gear casing 6. 
This gear 28 is driven by reducing gear 29, from 
a pinion 3 on the shaft 32 of the motor 4 which 
also carries a centrifugal fan 33 to be further 
considered. While the term crosshead is thus 
applied to a member which resembles in function 
the CrOSshead of a steam engine, the term is used 
in the broad sense including any type of sliding 
guide member which can be used for the Sanhe or 
a similar purpose to that of cross head 2. 
The ram 35 is slidably mounted in the guide 

sleeve in which it fits after the manner of a 
piston in its cylinder. This ram has an upward 
ly disposed reduced neck or shaft portion. 36. 
The cross head 29 carries a depending tubular 
cage or cylinder 37 which is shown as threaded 
into the cross head at 38 at its upper end ex 
tending downwardly within and preferably con 
centric with the guide sleeve and barrel f, and 
having in its lower end an opening 39. This 
Opening Serves as a slide bearing for the neck or 
Shaft 36 of the ram 35 which extends upwardly 
into the upper end of this elongated cylinder 
Or cage 3. The upper end of the shank 36 is 
guided by a Snug fitting yet slidable piston 49, 
which is removably attached to the upper end of 
the shaft 36 in any convenient manner as by 
means of a pin 4 or a thread not shown. The 
cylinder 37 is thus divided by the piston 3 into 
tWO chambers 42 and 43', the volume of which is 
contracted and eXpanded as the ram and cross 
head, and hence the cylinder 3, moves up and 
down relatively to the barrel. These members 
also move one relatively to the other. The cham 
ber 42 may be referred to as a vacuum pot, the 
Strength of the vacuum being regulated by the 
number and size of relief ports 43 extending 
from the chamber 42 through the cross head 
piston 9. The chamber 43’ below the piston 49 
and Within the barrel 37 will be referred to as 
the compression chamber. The cylinder 3 is 
provided with ports 44 in its sides covered by the 
piston 40 in its lowermost position under normal 
Operative conditions, i. e., with a tool or bit 45 
Operatively located in the tool bushing 2 as shown 
in Figure 2. 
Surrounding the cylinder 37 and bearing at its 

upper end on the crosshead 20 and at its lower 
end on the ram 35 is a compression spring 46. 
When a device of this type is operated in a 

dust laden area, the Suction produced by the 
rapidly moving ran 35 has a tendency to draw 
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dust into the working chamber 36' immediately 
below the ram and within the guide sleeve . 
This results in excessive wear and is detrimental 
to the operation of the tool. In the operation of 
this type of hammer it is avoided as hereinafter 
described. 

It is intended to use all or part of the cooling 
air from the fan 33 which cools the motor to Wen 
tilate the machine and prevent the accumulation 
of dust in the locations where it would do the 
most harm. This air is drawn into the motor 
casing by way of the openings 47 at the right 
and after being drawn through the motor as in 
dicated by the arrows, it is ejected downwardly 
by the fan 33 through the opening 48 into the 
crank case 4 whence it passes through the Open 
ing 49 around the connecting rod 24 and Out 
Wardly through the ports 2 into the annular air 
space A. When the ran 35 moves to its upper 
most position, this air passes through the ports 
5 into the chamber 46. 
The ram. 35 upon its down stroke first closes 

the ports 5 and then forces the air in chamber 
46 outwardly and downwardly through portS 50 
provided in the lower end of the hammer bar 
rel or casing for this purpose. Or the air may be 
passed through a hollow drill steel, the hollow in 
the steel 45 being indicated at 5. This manner 
of discharging the air serves to keep the cutting 
edge of the tool free from dust and chips as best 
illustrated in Figure 8, the air being released ad 
jacent the point of the tool by branch passages 52. 
A Small part of the air admitted through open 

ing 49 is drawn through the ports 43 into the 
vacuum space 42 at the upper end of the cyl 
inder S and from the annular space is the air 
passes through the ports A and 5 to the inside 
of the sleeve . 

All of the air admitted to the hammer barrel 
must of necessity be clean and free from abrasive 
dust. The invention therefore provides a circular 
air cleaning plate 5 of the centrifugal type. This 
is mounted on the shaft 32 of the notor, and in 
its operation it separates the dust from the air, 
throwing it out of the air draft and projecting it 
by centrifugal force against the Wall of the mo 
tor casing 3. In this Way the dust is removed 
from the air draft and accumulates. Within the 
casing, from whence it may be removed from time 
to time through any Suitable openings. Openings 
4 may be utilized in this way, but preferably 
other openings are provided for this purpose. 
The details of this type of air cleaner, which is 
well known to the art, are not important, and any 
suitable and convenient device for cleaning the 
air may be substituted. 
The impact of the ran against the tool gener 

ates heat. This heat radiates to the outer cas 
ing or hammer barrel and Would tend to in 
crease the temperature of this part to such a de 
gree that discomfort to the Operator Would result. 
The paSSage of the air dOWn through the -an 
nular space f between the barrel and the guide 
stay and out through the ports 59 or the tool 
passage 5 serves to carry away the main portion 
of the heat produced by the impact as well as 
the heat resulting from the movement and the 
friction of the reciprocating parts within the 
hanner barrel. The air in the annular cham 
ber ) also acts as an insulator to prevent the heat 
from being conducted to the outer shell, all of 
Which provisions tend to increase the comfort to 
the operator. - 
In the operation of the tool as the speed of 

the motor is increased, the Speed of the cross 
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2,018,296 
head 20 and the cylinder 37 carried thereby, is 
likewise increased. The ram 35 is resiliently con 
nected to the crosshead 20 and the cylinder 37 
by means of a Sub-atmospheric pressure or 
Vacuum in the space 42 over the piston 40 in the 
cylinder 3 resulting from the restricted move 
ment of the air through the passages 43, which 
may or may not be valve-controlled as preferred, 
it being understood in this connection that the 
inertia, of the ram as the speed of the piston in 
Creases tends to reciprocate the piston 40 in and 
relatively to the cylinder 37 oppositely to the mo 
tion of the crosshead which action is dampened 
and closely restricted by the partial vacuum as 
aforesaid in the Space 42, as well as by the closed 
chamber 43 tending to create pressure below the 
piston in the chamber 43, resulting from this 
tendency to oppose the reciprocation. The 
Speed and hence the momentum of the ram tend 
to increase as the speed of the cylinder increases 
but this action is modified by the resilient as dis 
tinguished from a positive connection of the ram 
to the crosshead and cylinder 37 by means of the 
Vacuum chamber 42 and pressure chamber 43', 
as aforesaid. The said action is also modified by 
the pressure of spring 46 which is opposed to the 
resultant thrust on piston 4 in the chambers 
42 and 43. It will be further noted that the re 
silient connection or tendency of the ram to move 
With cylinder 3 is reduced on each up stroke by 
the admission of air through openings 43 or 
otherwise and its discharge on the opposite stroke. 
As an illustration of the action of the ram 35, 

and cylinder 3, it may be noted that the motion 
of the ram is arrested by and its momentum is 
transferred to the tool 45 at the end of the down 
Ward Stroke, normally stopping the ram while 
ports 44 and 5 are closed. If the tool is re 
moved, the ram 35 is permitted to descend to a 
still lower position, indicated by dotted lines in 
Figure 2, in which event the piston 40 uncovers 
the ports 44, thus destroying the vacuum in the 
chamber 42 and introducing therein an air pres 
Slure Corresponding to that in the chamber 43. 
At the Same time the pressure chamber 43' is 
transformed to a vacuum chamber. Under these 
circumstances the ran 35 may be considered as 
disconnected from the oscillating cylinder 37 
due to the uncovering by the piston 40 of the 
ports. 44 and the passage of the ram 35 by ports 
5. This feature is of considerable advantage 

in that it obviates hammering of the ram in 
idling without a tool or bit. 
AS SOOn as the tool 45 is reinserted, the ram 35 

is raised thereby, the ports 44 are covered by 
the piston 40, the excess air being forced out of 
the chamber 42 through the ports 43, and as the 
cylinder 3 descends, more air is forced out, and 
as the cylinder 37 ascends upon the return stroke, 
a vacuum is produced in chamber 42 which re 
siliently ties the ram 35 to the cylinder 37. 
This explanation of the behavior of the ram 

on removal of the tool 45 is believed to clarify 
the relation of the Working parts of the tool 
to each other. 
The tool 45 being in Working position, it is un 

derstood that at slow speeds the ram 35 is held 
nearly in its normal relation as shown in Figures 
1 and 2, to the cylinder 37 by means of the spring 
45, and the partial vacuum in the chamber 42 
and pressure in the chamber 43' and the ram 
will therefore move in unison with the cylinder 
37 varying therefrom by a slight lag of the ram 
behind the CrOSShead and cylinder 37 due at the 
beginning of the upstroke to the inertia, and later 

3 
to its momentum. This lag and variation in 
creases with the speed of the Crosshead. When 
Working speeds are reached, the lag of the ram 
behind the cylinder 3 and its momentum have 
increased to Such an extent that the pressure ex 
erted by the Spring near the top of the upstroke 
is in Sufficient to arrest the motion of the ram 
until the Spring is coimpressed and contracted 
almost to the minimum and the Space A2 tends to 
close. 
As the crank pin 25 passes top dead center and 

begins to move downwardly with increasing ve 
locity, this downward motion is imparted to the 
cylinder 37, crosshead 20 and hence to the top 
Of the Spring 46. This added impulse to the ten 
sion already existing in the spring 46 is sufficient 
to Overcome the momentum of the ran and 
Start it in the opposite direction. 
The parts, i. e., the ram, the Spring, the cyl 

inder 37, the crank 26, etc. may be so propor 
tioned that this critical point, i.e., the change of 
direction of the ram, occurs at the instant the 
Crank passes the 90 position on the down stroke. 
Under these conditions we have the spring 46 
under its maximum compression when the cyl 
inder 37 and crosshead 20 are at their maximum 
Speed. On the down Ward Or Working stroke, a con 
dition which is ideal to the delivery of the maxi 
nun impact or blow of the ran against the tool 
45 and a condition which approximates that of 
the air operated hammer. 

Figures 6 and 7 show a construction which is 
identical with that shown in Figures 1, 2 and 3, 
except that the cylinder 5, which corresponds in 
function to the cylinder 37 in Figure 1, has been 
made integral With the cross head 58 and the 
piston 69, Figure 1, has been changed and the in 
ternal annular shoulder 39' at the lower end of 
the cylinder surrounding the opening 39 in which 
the neck or rod 36 slides has been omitted. The 
crosshead 58 has also been referred to herein as a 
power transmitting member or follower. 

In Figure 6 the rod or neck of the ram 69 in 
dicated by reference character 59 is so propor 
tioned as to form a close fitting piston within 
the cylinder 5, otherwise this construction is 
identical with the disclosure of Figures 1, 2 and 3, 
and the corresponding parts are indicated by 
the same reference characters. The only depar 
ture in principle of operation in the construc 
tion. Of Figures 6 and 7 from that shown in Fig 
ures 1, 2 and 3, is that the compression chamber 
43', beneath the piston 40, and the function 
thereof are omitted. 
The construction, Figures 4 and 5, is identical 

in principle of operation with that of Figures 
6 and 7, but the actual physical contour of the 
parts is different in that, for the cylinder 3 in 
Figure 6 a. piston or plunger rod 88 has been 
Substituted, the Same being formed integrally 
With a cross head 6 which comprises as a part 
of its integral Structure a piston 62 correspond 
iing closely to the construction of the crosshead 
28, Figure i. From the center of the piston 62 
the elongated plunger or piston 88 extends down 
ward entering and cooperating with a cylinder 
63 formed on and integral with the ran 64 from 
the center of which cylinder 63 projects upwardly 
within and for three quarters of the length of 
the guide sleeve . This cylinder 63 corresponds 
to the neck or shank 59 of the ram 68, Figure 6, 
the construction of Figure 6 as to these parts 
being thus inverted. Otherwise the structure, 
Figure 4 is like Figures 6 and 7. This cylinder 
63 has ports 65 corresponding to the ports 44, 
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4 
Figure 6, and ports 66 corresponding to and Serv 
ing the purpose of the ports 43, Figure 6. The 
lower end of the ran 63 is in the form of a pis 
ton fitting and sliding in the sleeve as the 
ran 35 fits and slides in the guide sleeve in 
Figure 2, and the spring 67 bearing at one end 
against the cross head piston 82 and at the other 
end against the ram 64 corresponds in every way 
to the Spring 46, Figures 1 and 6. 

In Figure 9, I have shown a construction which 
is identical with the construction, Figures 1, 2 
and 3, except that an additional spring 70 has 
been placed in the cylinder , which otherwise 
corresponds to the cylinder 3, Figure i. This 
Spring is located in chamber 8: which corresponds 
to compression chamber 43', Figure 1. The spring 

bears at one end against the piston 2, which 
is Secured to the upper end of the neck or Shank 
73 of the ran 6 and has a sliding fit in the 
cylinder Serving the function of piston 4, 
Figure , and at its lower end it bears against 
the annular shoulder 5 surrounding the open 
ing 6 at the lower end of the cylinder through 
which the shank 3 passes and in which it slides. 
The crossinead a differs from the crosshead 2), 
Figure 1, in that it is open at 9 around the Wrist 
pin bearing iS' of the connecting rod 24 be 
tWeen the ears 8. 
The operation of the two constructions, Fig 

ures 4 and 6, Will obviously be identical each 
with the other and will differ from the opera 
tion of the construction, Figures 1 and 2, on ac 
count of the elimination of the compression in 
chamber 43' which in normal operation assists 
the vacuum in the upper chamber in providing a 
resilient coninection between the crosshead and 
the ram tending to draw the ram upwardly to 
Ward the croSshead as against its downward no 
nientium on the down strokes and also as against 
its inertia, on the upward stroke. 
The construction, Figure 9, on the other hand, 

is similar in its operation to the construction, 
Figures 1 and 2, except that it lacks the cush 
ioning effect between the crosshead and the ram, 
which is present under certain conditions of oper 
ation in the construction of Figures 1 and 2 when 
the openings 43 are proportioned as shown. This 
assists the Spring 46, Figures 1 and 2, in pre 
Venting impact of the piston & 8 against the top 
of the cylinder 3 which in the construction shown 
is formed by the crosshead 26. This function 
is served entirely by the spring 82 in Figure 9. 
I have thus described specifically and in de 

tail a portable power hammer in several different 
forms embodying the features of my invention, 
the variation in form being intended to suggest 
certain variations in the manner of applying the 
invention and the description being specific and 
in detail in Order that the manner of construct 
ing, operating and using the invention in the 
preferred form may be fully understood, how 
ever, the specific terms herein are used descrip 
tively rather than in a limiting Sense, the scope 
of the invention being defined in the claims. 
What I claim as new and desire to secure by 

Letters Patent is: 
1. The combination in a power hammer of a 

reciprocating slide, a guide therefor, a rain, a. 
portion of said ram acting as a piston. Within said 
slide, a spring compressed between the slide and 
the ram, and means for Supporting a bit in the 
path of the ram, a barrel enclosing the guide and 
spaced outwardly therefrom forming a circumfer 
ential jacket, means for introducing air into 
said jacket between the barrel and guide at One 
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end of the barrel, the guide having ports near 
its respective ends and the slide and the ram op 
erating as a piston in the guide to force air into 
the jacket at the upper end, the lower end of the 
guide cooperating with the ram after the manner 
of a pump cylinder for discharging the air from 
Said jacket at the lower end of the guide. 

2. The combination in a portable power ham 
mer of a motor, a croSS head operated thereby, 
a guide for said Crosshead, a reciprocating mem 
ber comprising a cylinder and a piston in the 
cylinder, a ram, one of said members being con 
nected to the Iran, the other said member being 
connected to the said cross head, a spring com 
preSSed between the ram and cross head, the 
CrOSS head guide being in the form of a sleeve, 
a barrel enclosing the sleeve and Spaced outward 
ly therefrom, a bit in the path of the ram, a port 
for introducing air from the guide to the Space 
between the barrel and sleeve, a port for dis 
charging air from Said space into the path of 
the ram, said cross head acting as a piston to 
force air from Said guide into said Space at the 
top, the ram Serving as a piston to discharge the 
air from the lower end of the barrel in the wi 
cinity of the bit, the lower end of the guide being 
in the form of a cylinder, the ran serving to com 
press the air in the guide end and discharge it 
in the direction of the Work, the admission port 
being covered by the piston during the discharge. 

3. The combination in a power hanner of re 
ciprocating driving means, a guide therefor, two 
members comprising a cylinder and a pistOn Sup 
ported therein by fluid pressure between the 
cylinder heads and piston, a ram, one said men 
ber being secured to the ram, the other said 
member being Secured to the reciprocating driv 
ing means, a guide for the reciprocating driving 
means, a spring compressed between the Said 
means and the ram and a spring in said cylinder 
opposed to the first mentioned Spring and con 
pressed between the piston and an opposite abut 
ment in the cylinder. 

4. The combination in a portable power hain 
mer of a motor, a crosshead reciprocated there 
by, a ram, a guide for the Crosshead, a cylinder 
and a piston therein, one being carried by the 
crosshead and the other by the ram, a spring 
compressed between the ran and the CrOSS head, 
a restricted passage for venting the end of the 
cylinder beyond the piston, which said end forms 
a vacuum and pressure chamber to transmit the 
motion of the cross-head to the ran and to mod 
ify it, the cylinder also having a port which is 
covered by the piston in its normal Working posi 
tion but is uncovered when the ram noves be 
yond the end of its normal working stroke. 

5. The combination in a portable power ham 
mer of a motor, a cross head reciprocated there 
by, a guide for the cross head, a ran, two men 
bers comprising a cylinder and a piston in the 
cylinder, one said member being connected to the 
ram and the other to the cross head, a resilient 
means compressed between the ran and the cross 
head, restricted passages for venting the upper 
end of the cylinder, the cylinder also having a 
port covered by the piston in the lower nornaal 
Working position of the ram, and a bit in the path 
of the ram, the pressure and vacuun in the cyl 
inder, together with the spring Serving to trans 
fer the motion of the cross head to the ran and to 
modify the same, said port being uncovered at 
the end of the forward Stroke of the ran When 
the hammer is operated with the bit removed 
from the path of the ram, the ram being thus 
partially released to reduce vibration. 

6. The combination in a portable power ham 
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ner of a rotary driving means, a cross head and 
a connecting rod, a guide for the crosshead, a 
barrel forming a jacket surrounding the guide, 
a ram within the barrel operated by the cross 
head, and means for passing air through the 
jacket in the direction of the stroke of the ram 
to cool and ventilate the same, said means in 
cluding a fan driven by the rotary driving means, 
delivering air to one end of the jacket, the ram 
Operating as a piston to discharge the air from 
the end of the barrel or jacket in the vicinity 
of the bit. 

7. The combination in a portable power ham 
mer of a rotary driving means, a cross head and 
a connecting rod, a guide for the crosshead, a 
barrel forming a jacket surrounding the guide, 
a ram within the barrel operated by the cross 
head, and means for passing air through the 
jacket in the direction of the stroke of the ram 
to cool and ventilate the same, said means in 
cluding a fan driven by the rotary driving means, 
delivering air to one end of the barrel, the ram 
Operating as a piston to discharge the air from 
the end of the barrel in the vicinity of the bit, 
the air draft being mainly in contact with the 
Outer Wall of the barrel. 

8. The combination in a power hammer of a 
reciprocating crosshead, a guide therefor, two 
members comprising a cylinder and piston co 
Operating to Set up a fluid pressure in the piston, 
One Said member being Secured to the ram and 
the other said member to the crosshead, a guide 
for the CrOSShead, a Spring compressed between 
the crosshead and the ram, the said spring and 
fluid pressure serving to vary and control the 
relation of the ram to the crosshead and means 
for supporting a tool shank in the path of the 
a. 
9. The combination in a power hammer of a 

reciprocating crosshead, a guide therefor, two 
members comprising a cylinder and piston coop 
erating to Set up a fluid pressure in the piston, 
One said member being secured to the ram and 
the other said member to the crosshead, a guide 
for the CrOSShead, a Spring compressed between 
the Crosshead and the ram, the said spring and 
fluid pressure Serving to vary and control the 
relation of the ram to the Crosshead and means 
for Supporting a tool Shank in the path of the 
ran, the cylinder having at One end a port for 
the admission of the air which is covered by the 
piston at the end of the working stroke. 

10. The combination in a power hammer of a 
reciprocating crosshead, a guide therefor, two 
members comprising a cylinder and piston coop 
erating to set up a fluid pressure in the piston, 
one said member being secured to the ram and 
the other Said member to the CrOSShead, a guide 
for the crosshead, a Spring acting on the ram to 
be compressed by the ram on the back stroke, 
the said spring and fluid pressure serving to vary 
and control the relation of the ram to the CrOSS 
head and means for supporting a tool shank in 
the path of the ram, the cylinder having at one 
end a port for the admission of the air which is 
covered by the piston at the end of the Working 
stroke, and a vent for varying the pressure in 
said cylinder. 

11. The combination in a portable power ham 
mer of a motor, a guide, a follower reciprocated 
in the guide by the motor, a ram, means for 
retaining a bit in the path of the ram, two 
members comprising a cylinder and a piston 

5 
in Said cylinder, one said member being con 
nected to the ram and the other to the follower, 
resilient means compressed between the ram and 
the follower, a restricted passage for venting the 
end of the cylinder beyond the piston, which cyl 
inder end Serves as a pressure chamber to trans 
mit the motion of the follower to the ram, the 
cylinder also having a port which is covered by 
the piston in the normal working positions, but 
is uncovered when the bit is removed and the 
ram moves beyond its normal working position, 
the ram being thus partially released to prevent 
excessive vibration. 

12. The combination in a portable power ham 
mer of reciprocating driving means, a guide 
therefor, two members comprising a cylinder and 
a piston in the cylinder adapted to reciprocate in 
Said cylinder, a ram, one said member being con 
nected to the ram and the other to the recipro 
Cating driving means, providing a vacuum and 
pressure connection between the ram and driving 
means and a Spring compressed between the 
reciprocating member and the ram, the recipro 
cating driving means operating in said guide as 
a piston in its cylinder, said guide also acting as 
a guide for the ram, a barrel enclosing the guide, 
the guide being spaced inwardly from the barrel 
providing an air jacket for the guide, an air inlet 
paSSage leading to the jacket at the top and a 
transfer port connecting the jacket and guide at 
the bottom, the reciprocating driving means 
Serving to introduce air at the top of said jacket 
and the ran serving to discharge it therefrom at 
the bottom. 

13. The combination in a portable power ham 
ner of reciprocating driving means, a guide 
therefor, two members comprising a cylinder, a 
piston in the cylinder adapted to reciprocate 
therein, a ram, one said member being connected 
to the ram and the other to the reciprocating 
driving means providing a connection between 
the driving means and the ram, said reciprocat 
ing driving means operating in said guide as a 
piston in its cylinder, said guide also acting as a 
guide for the ram, which also has a piston action, 
a barrel, the guide being spaced inwardly from 
the barrel providing an air jacket for the guide 
and means including the driving means operat 
ing as a piston for supplying air to the jacket at 
the top, the jacket having an opening through 
which air is discharged at the bottom in the path 
of the ram, a discharge passage leading out 
Wardly from the guide, the ram serving as a pis 
ton to draw air from the jacket and discharge it 
through said latter passage. 

14. The combination in a power hammer of a 
guide, a follower in said guide and power means 
for reciprocating the same, a ram in the guide 
connected to the follower to be reciprocated 
thereby, means for supporting a bit in the path 
Of the ram, a barrel enclosing the guide and 
Spaced outwardly therefrom forming a jacket, 
means for introducing air into said jacket at one 
end of the barrel, Said means including the foll 
lower operating as a piston in the guide, the 
lower end of the guide providing a compression 
Space below the ram for compressing air and dis 
charging the air at the lower end of the barrel, 
the guide having openings for admitting air 
therein from Said jacket beneath the ram and 
for the discharge of the air therefrom. 

JAMES N. BAKER, 
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